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The South Baggs - West Side Canal field is an important gas producer with 
multiple pay horizons. The field has six producing intervals in the Fort Union Formation, 
seventeen in the Lance Formation, eight in the Lewis Shale, one in the Almond, and one 
in the Amsden. Some gas production from the deeper Lewis reservoirs occurs outside of 
the area of structural closure, where the trap is a regional eastward pinch out of individual 
sands.  
This study examines the relationship between structural and stratigraphic controls 
on production in this field. This has important implications to continued exploration and 
exploitation in the area. Available data include 3 cored intervals, a 3-D seismic survey, 
and raster images of well logs (approximately 76 producing wells and 95 non-producing 
wells). The project involves a field-wide correlation of significant horizons, particularly 
sandstones of the Lewis Shale. Core studies are used to identify reservoir facies and log 
signatures of facies. Core studies suggest that deposition in the study area occurred in a 
fluvial influenced shallow-marine environment.  
Fault trends occur in several main directions, northwest-southeast, north-south 
and east-west.  These directions fit well with left lateral wrench fault patterns predicted 
by published outcrop and subsurface studies.  
Faults had a significant influence on production. The production data is divided 
into three major compartments based on the controls on hydrocarbon traps. In the western 
part of the study area, the production occurs in fault traps. In the eastern part of the study 
area, production occurs in an anticlinal closure, and in the southeastern part of the study 
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The South Baggs - West Side Canal field, south-central Wyoming, is an important 
gas producer with multiple pay horizons. This study examines the relationship between 
structural and stratigraphic controls on production in this field. Production consists 
primarily of gas with minor amounts of oil and water.  Cumulative gas production 
(through January, 2004) of the South Baggs and West Side Canal gas field is 57 BCF and 
162 BCF, respectively (Petroleum Information Corporation and the Wyoming Oil and 
Gas Conservation Commission).  Available data include cores, a 3-D seismic survey, and 
raster images and digital well logs from 76 producing wells and 95 non-producing wells. 
The study involves a field-wide correlation of significant horizons, particularly 
sandstones of the Fox Hills Formation, Lewis Shale, and Almond Formation. Core 
studies are used to identify reservoir facies and log signatures of facies. The 3-D seismic 
survey interpreted by Hull (2001) is integrated in to structural and stratigraphic cross 
sections and maps.  
1.1.  Location of Study Area 
The study area, located in south-central Wyoming near the town of Baggs, is 
situated in the southeast Washakie basin on the eastern end of the Cherokee Ridge. 
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This ridge separates the southeastern portion of the Washakie basin from the northeastern 
portion of the Sand Wash basin (Figure 1.1).  The study involves approximately 29 mi2 
(46 km2) of 3-D seismic data in portions of Carbon County, Wyoming (T12N and T13N 
and R92W and R93W), and Moffat County, Colorado, (T12N and R93W) (Figure 1.2).  
The eastern portion of the study area lies above the producing fields known as the South 
Baggs and West Side Canal gas fields. 
 
1.2.  Research Objectives 
The main objective of this study is to construct detailed cross sections in a 
structurally complex gas field, the South Baggs - West Side Canal field, south-central 
Wyoming. This work is integrated with an existing 3D seismic study of the same area.  
The study creates a stratigraphic-structural framework to guide the interwell modeling of 
reservoir properties. Specific objectives are: 
1.   Determine the geologic setting. 
2. Identify log tops and stratigraphic markers. 
3. Correlate markers to evaluate reservoir continuity. 
4. Construct structural and stratigraphic cross sections. 
5. Map structures (faults and folds) within the data set, using the seismic data, where 
appropriate. 
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Figure 1.1. Shaded relief map of northwestern Colorado and south-central Wyoming 










Figure 1.2. Index map of northwestern Colorado and south-central Wyoming showing 











1.3.  Available Data 
 
1.3.1. Core Data 
Cores have been acquired in sixteen wells, but only two wells are available to 
describe. These cores are available from two wells that are obtained from the USGS Core 
Laboratory: 1 JONS (South Baggs Area) and 2-20 Battle Mountain (West Side Canal 
area).  The total thickness of core studied is 96 ft. The 1 JONS well has a total of 79 ft, 
and the 2-2 Battle Mountain has a total of 17 ft.  The 1 JONS well represents two 
formations, which are the Lance Formation (interval 3057.0 – 3095 ft) and Fox Hills 
Formation (interval 3405.0 – 3446.0 ft). 
 Core descriptions are used to determine the depositional environments and the 
internal anatomy of the reservoirs in the study area. Cores that have been calibrated to 
logs allow the geologic facies to be extended into areas where core data are not available. 
After sufficient cores are analyzed, the log responses in a specific reservoir can be 
calibrated against the core data to more precisely interpret reservoir facies.  
1.3.2. Digital and Raster Logs 
Well logs are essential for reservoir characterization studies. 24 digital well logs 
and 124 medium to good raster logs within the research area contain a variety of log 
curve types (Figure 1.3).  Generally, they contain SP, resistivity, conductivity, gamma 
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Figure 1.3. Base map of study area showing the availability of digital logs and raster logs. 
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Appendix 1A shows a list of digital logs available in this study. Some of the raster logs 
have poor images, so they need to be improved or discarded. Log curves are used to 
identify the significant subsurface contacts in the research area.  They provide a 
correlation tool to evaluate reservoir continuity, and an important source of quantitative 
data on porosity and saturation. Significant contacts include:  
1. The uppermost sandstone of the Lewis Shale, commonly known as the Upper-
Lower Sandstone.  
2. The middle sandy member of the Lewis Shale, referred to as the Dad Sandstone 
or Dad member.  
3. The Lewis Shale and Fox Hills transition 
4.    The top of the Fox Hills Sandstone.  
 
Three digital well logs with density and sonic combinations are available to 
compute synthetic seismograms in the research area.  Together with resistivity and 
gamma ray curves, the synthetic seismograms can be used to determine the locations of 
significant contacts within the 3-D seismic data set. 
 
1.3.3. 3D Seismic Data 
A 29 mi2 (46 km2) 3-D seismic data set was loaded into a Silicon Graphics 
workstation with Landmark interpretation software, version 98.5 (Hull, 2001).   
All seismic data interpretations and manipulations were performed utilizing a 
variety of Landmark interpretation software products.  After the computation of synthetic 
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seismograms, the formation tops of interest were tied to the seismic data.  The 3-D 
seismic data set used in this research is proprietary and is the property of a geophysical 
contractor. Locations are described only in general terms, with selected seismic profiles, 
cross sections and/or horizon interpretations that do not display line, trace or shot point 
numbers due to confidentiality concerns.   
1.4.  Previous Studies 
Regional stratigraphic studies involving Upper Cretaeous and Tertiary rocks of 
northwestern Colorado and southern Wyoming have been made by Haun (1961), Weimer 
(1961), and Zapp (1962). 
The South Baggs gas field was discovered in April 1947, with initial production 
from the Lance Formation and Fox Hills Sandstone.  Phillips Petroleum and Kerr-McGee 
drilled the discovery well in SE ¼, SE ¼ of Section 10, T12N, and R92W.  Initial 
production was 375 MCFD.   
 The West Side Canal gas field was discovered by Kirby Petroleum in July 1964, 
with initial production from two zones in the Lance Formation (Cronoble, 1969).  Prior to 
the discovery well, noncommercial gas was encountered in the Wasatch and Fort Union 
Formations.  In 1964, gas was discovered in the “middle sandy member” of the Lewis 
Shale, today known as the Dad Sandstone.  Initial production was 17,000 MCFD from 
two zones in the middle and lower Lance Formation.    
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The discovery West Side Canal location was based on an integration of surface 
and subsurface and seismic data. Production started in 1966 after a pipeline to the field 
was completed. The eastern portion of the study area lies above the producing fields 
known as the South Baggs and West Side Canal gas fields.  Both were discovered 
independently, but are now collectively referred to as one field, the South Baggs-West 
Side Canal field (Parker and Bortz, 2001).  
Cronoble (1969) constructed a map and interpreted the subsurface geology of 
West Side Canal field.  Cronoble (1969) stated that gas accumulations appear to be in 
combination structural-stratigraphical traps. The source of the gas is probably in the rocks 
adjacent to reservoir rocks based on the highly organic non-marine rocks of Fort Union 
and Lance, and the marine shale of the Lewis and Fox Hills. 
 Rahmat (2000) interpreted paleocurrent directions and structural geology from 
borehole image logs to the southeast of the study area. 
Parker and Bortz (2001) constructed structure maps and cross sections through the 
South Baggs-West Side Canal area. They concluded that the West Side Canal discovery 
was conceived as a structural prospect. The West Side Canal closure produces from 33 
reservoirs ranging from the Eocene Wasatch Formation to the Pennsylvanian Amsden 
Formation. Several reservoirs in the Lewis middle sandy member thin to a feather edge 
eastward within the area of study, and are interpreted as stratigraphic traps. Source rocks 
for the greater South Baggs - West Side Canal field are probably over-pressured 
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Cretaceous coals and carbonaceous shales in the adjacent Washakie and Sand Wash 
basins. 
Hull (2001) interpreted the following horizons using 3-D seismic data: Lance 
Formation, Dad Formation, Lower Lewis Formation, and Almond Formation. The data 
quality in the northwestern corner of the study area is poor, making this area difficult to 
interpret.  Therefore, isochron, time structure and amplitude extraction maps should be 
considered unreliable in that part of the survey. 
Zainal (2001) investigated sediment supply directions and provided time lines in 
the lower Lewis Shale from relationships in sandstone and bentonite beds in the Sand 
Wash basin.  
Minton (2002) constructed regional cross sections. Cross section correlations in 
the northwest cross section (A-A’) indicate dip directions to the south and southwest in 
the Washakie basin, and thinning of the Lewis Shale to the southwest. The southeast 
cross section (B-B’) indicates dip directions to the northeast in the Sand Wash basin and 
to the southwest in the Washakie basin.  
Ysaccis (2003) interpreted thrust faults to the east of the study area, which 
generally terminate within the Mancos to Above Frontier interval. Their vertical offset 
increases in magnitude down to the basement.  From his analyzed data, two possible 
episodes of deformation are indicated: early thrusting and subsequent dip-slip and/or 
wrench movement.   
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1.5.  Research Contributions 
 
The main contribution of this research is to see the relation of natural gas 
production to structural and stratigraphic compartmentalization in South Baggs-West 
Side Canal field. The contributions of this study are listed below: 
1. The stratigraphic-structural framework was constructed from well log cross 
sections. Seventeen structural and stratigraphic cross sections of the study area were 
constructed. These sections were checked for consistency with the cross sections of 
Parker and Bortz (2001). The first step involved in correlations is to obtain well logs 
and make structural interpretations in the study area. In this case, almost all well logs 
contained gamma ray tracks through the Fox Hills Sandstone, Lewis Shale, and upper 
part of the Almond Formation.  
2. The core intervals with a distinct set of physical properties that occur in the 
Lance Formation, Fox Hills Formation, and Lewis Formations, were used to interpret 
the depositional environment in the study area. 
3. The well log data were used to map surfaces. Five structure maps were 
constructed using Petra software to identify structural compartmentalization in the 
study area. Isopach maps were constructed to interpret depositional trends within 
sandstones of each formation in the study area.  
4. The 3-D seismic faults interpreted by Hull (2001) were integrated with the 
cross sections to identify structural compartmentalization.  
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5. The structural maps with seismic (Hull, 2001) and inferred faults and cross 
sections were integrated with production data to analyze the reservoir structural 
compartments and identify hydrocarbon traps. There is relationship between 
cumulative production and structural compartmentalization, especially in terms of 























The South Baggs - West Side Canal field is an important gas producer in south-
central Wyoming. The South Baggs - West Side Canal field is heavily faulted, and has 
six producing intervals in the Fort Union Formation, seventeen in the Lance Formation, 
eight in the Lewis Shale, one in the Almond, and one in the Amsden (Figure 2.1).  
 
2.1.1. Regional Stratigraphy 
 
  Much of this section is modified from Gill et al. (1970), Minton (2002), and Hull 
(2001). The Lewis Shale and Fox Hills Sandstone of northwestern Colorado and south-
central Wyoming were deposited during the final transgression and regression of the 
Western Interior Seaway.  This event is known as the Bearpaw transgressive-regressive 
cycle. Sedimentary rocks preserved in basins range from Pre-Cambrian to Tertiary in age, 
except for Silurian rocks. However, the main stratigraphic sequence is Mesozoic and 
Cenozoic rocks. Among those rocks, the Cretaceous rocks, which are known to be the 
main hydrocarbon productive interval, contain reservoirs and source rocks. The complete 
stratigraphic column for Cretaceous rocks is illustrated in Figure 2.1.  
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Figure 2.1. Chronostratigraphic column after Baars et al. (1988).  Regional stratigraphic 
column of basins in south-central Wyoming. On a regional scale, the base of the Lewis 
Shale interfingers with the Almond Formation of the Mesaverde Group and the top of the 
Lewis Shale interfingers with the Fox Hills Formation, which then interfingers with the 
overlying Lance Formation.Type log is the Barrel Springs 7-22 (Sec 22-16N-93W) after 
Witton (1999). Drafted by Minton (2002). 
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The Lewis Shale conformably overlies and grades into parts of the Almond 
Formation of the Mesaverde Group, which was deposited primarily in non-marine 
environments during the previous regression.  As sea level began to fall during the late 
Cretaceous, the Fox Hills Formation was deposited over the Lewis Shale. Thick 
sandstone deposits with minor shales are characteristic of this formation. The 
depositional environment is interpreted to be fluvial deltaic and shallow marine. On a 
regional scale, the top of the Lewis Shale interfingers with the Fox Hills Formation, 
which consecutively interfingers with the overlying Lance Formation. The base of the 
Lewis Shale also interfingers with the Mesaverde Group. The contacts between the Lewis 
Shale, the underlying Almond Formation of the Mesaverde Group, and the overlying Fox 
Hills Formation are defined primarily by the change between the shale of the Lewis Shale 
and the sandstone lithologies of the Almond and Fox Hills Formations. The Fox Hills 
Formation is transitional between the largely marine Lewis Shale and the overlying non-
marine Lance Formation (Pyles, 1999) (Figure 2.2). This complex facies relationship 
exists among these various Cretaceous rocks due to the transgression and regression of 
the shoreline (Steidtmann, 1993).  The Lewis Shale consists of 2200-2600 ft (734-867 m) 
of shale, siltstone and sandstone (Gill et al., 1970).   
 The Fox Hills Sandstone intertongues with shales of the underlying Lewis Shale 
and overlying shales and sandstones of the Lance Formation.  The Fox Hills consists 
dominantly of thick units of friable sandstone and shale.  Sandstone units are pale 




Figure 2.2. Schematic diagram showing distribution of sedimentary environments as 






commonly contain fossiliferous sandstone concretions (Gill et al., 1970).  Regionally, the 
Fox Hills Sandstone is 200 to 700 ft (67-233 m) thick.   
The Lewis Shale consists of three internal members that are informally known as 
the Lower Lewis, Dad and Upper Lewis members.  The Lower Lewis member is 
composed of several hundred feet of black shale (Pyles, 1999).  Hale (1961) first 
described the Dad member as a 1000-1400 ft (333-467 m) thick sequence, consisting of 
sandstones and minor shales.  The Upper Lewis member is a dominantly dark gray to 
olive gray, nonresistant, silty to sandy strata, which locally contains fossiliferous 
limestone and siltstone concretions (Gill et al., 1970).  Regionally, the Upper Lewis 
member is several hundred feet thick, and consists of shale and siltstone. The Upper 
Lewis sand, deposited during a period of overall transgression, contains numerous 
transgressive-regressive cycles (Martinsen, 1988).  
 
2.1.2. Local Stratigraphy 
 
 The local stratigraphy of the South Baggs-West Canal area can be shown in a 
typical resitivity log that represents the productive Tertiary and Upper Cretaceous gas 
Formations (Parker and Bortz, 2001). See Figure 2.3 for the type log of the Meridian # 27 
well. 
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Figure 2.3. Type log of the Meridian #27 well (Sec. 10-12N-93W) showing log 
signatures of units from the Lance to Upper Almond. Blue box is perforated interval. 
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The Fort Union Formation (Paleocene) consists of sandstones, conglomerates, 
gray-green shales, lignite, and coal deposited in fluvial and paludal environments. Several 
fluvial sandstone intervals contain major gas reserves within the West Side Canal 
structural closure. The Fort Union Formation contains a number of thick coal beds. 
 The Lance Formation (Upper Cretaceous) consists of marine-sand, fluvial 
sandstone, siltstones, carbonaceous shales, and minor coal. Several fluvial sandstone 
intervals contain minor gas reserves, primarily within the South Baggs-West Side Canal 
structural closure. 
 The Fox Hills Sandstone was deposited in an environment transitional from the 
marine Lewis Shale to the fluvial Lance Formation. The Fox Hills is considered to be the 
uppermost sands of the Lewis (Parker and Bortz, 2001). The Fox Hills sands are 
interpreted to be shoreface sands and they are gas reservoirs within the South Baggs-
West Side Canal structural closure. 
The Lewis Shale consists of dark- to bluish-gray marine shale. A middle sandy 
member known as the Dad Sandstone consists of deltaic and turbidite (or basin floor) 
sandstones, which form the most important stratigraphic traps in the study area. 
 The Upper Mesaverde, including the Almond Formation, is commonly a fluvial 
sandstone with poor reservoir quality. Seven wells have produced gas. There may be 






In south-central Wyoming, Laramide uplift began during the early part of the 
Lower Maastrichtian at the ancestral Lost Soldier anticline (Weimer, 1960; McGookey et 
al., 1972; and Reynolds, 1976). This uplift caused erosion of the lower Lewis Shale and 
Mesaverde Group and formed an embayment in the seaway. The epicontinental seaway 
was a favorable site for sediment to accumulate, whereas the Cordilleran highland was 
the main provenance for terrigenous sediments shed to the east (Snoke, 1993). In this 
epicontinental seaway, the Lewis Shale was deposited (Perman, 1990). Throughout the 
late Cretaceous, the Cordilleran highlands, which extended from Mexico through central 
Arizona, western Utah, and western Montana into Canada, contributed large quantities of 
sediment (McGookey et al., 1972) (Figure 2.4).            
At this location the Lewis and Fox Hills unconformably overlie the Mesaverde 
Group and older Steele Shale (Figure 2.5). The embayment remained through the final 
regression of the seaway during later Lower Maastrichtian time. 
 
2.2.1. Regional Structure 
 
Much of this section is modified from Reynolds (1976), Baars et al. (1988), 
Erslev (2001), and Hull (2001). The Laramide orogeny (late Mesozoic to early Tertiary) 






Figure 2.4. The Cordilleran highlands extending from Mexico through central Arizona, 
western Utah, and western Montana into Canada, contributed sediment shed eastward 
into the basin. Note the embayment located in the northern part of study area. In this area, 
the Lost Soldier anticline became active during the Lower Maastrichtian. (After 
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igure 2.5. Stratigraphic cross section of the Lewis Shale, Fox Hills Sandsto
djacent formations showing abrupt truncation of beds beneath a local unconfor
he base of the Lewis Shale across the ancestral Lost Soldier anticline. (Modifi








 The Great Divide and Washakie basins of this study are part of the Greater Green 
River basin. The Greater Green River basin is a product of horizontal compression, and  
fragmentation of the craton that occurred during the Laramide orogeny (Baars et al., 
1988) (Figure 2.6).  
 Erslev (2001) constructed a map that shows the structural orientation of the 
thrust belt orogen, arches and basins of the Laramide foreland with the local maximum 
horizontal shortening directions (Figure 2.7).  He stated that a shift in regional stress 
occurred from east-west to north-south.  Changes in stress orientation are observed in the 
study area. 
The Great Divide and Washakie basins are separated by the Wamsutter arch. The 
northern, eastern, and western extent of the Great Divide basin is the Lost Solder 
anticline and Wind River uplift, Rawlins uplift, and Rock Springs uplift, respectively. 
The southern, eastern, and western limits of the Washakie basin are the Cherokee arch, 
Sierra Madre uplift and the Hatfield and Miller Hill anticlines, and the Rock Springs 
uplift, respectively (Figure 2.6). The eastern flanks of the basins contain well-exposed 
outcrops of the Almond Formation, Lewis Shale, and Fox Hills Sandstone. 
 Several east-west and northwest structural trends of Precambrian age have been 
noted as being prominent in basement rocks of the Wyoming foreland (Thomas, 1971; 
Brown, 1984).  The most significant structural trend in the study area is the Cheyenne 
Belt, which represents the southern boundary of the Wyoming Province and the northern 




































Figure 2.6. Tectonic map of southwestern Wyoming and adjacent
states showing the major tectonic elements of the greater Green
River Basin. (After Baars et al., 1988). Drafted by Minton (2002). 
 25
 The Cheyenne Belt has been interpreted as an Early Proterozoic collision zone 
that marks the boundary between the Archean craton of the southern Wyoming province 
and accreted Early Proterozoic island-arc terranes to the south (Hills and Houston, 1979; 
Karlstrom and Houston, 1984; Duebendorfer and Houston, 1986).   
 East of the study area, regional seismic refraction, seismic reflection and gravity 
profiles across the Cheyenne Belt as well as isotopic limits on crustal architecture have 
been shown to be consistent with this interpretation. 
 Evidence of synsedimentary fault movement during Lewis Sand deposition in 
this area is present throughout the Washakie basin. Synsedimentary faulting in 
combination with dominantly transgressive erosion resulted in highly variable 
depositional thickness of stratigraphic successions in the Upper Lewis and locally has 
resulted in compartmentalization of upper Lewis sandstone reservoirs. Other evidence of 
contemporaneous uplift during deposition of the Lewis Shale includes facies changes 
with onlap patterns in the lower part of the Lewis Shale and truncation of the Mesaverde 
Group (Figure 2.4) (Reynolds, 1976). 
 
2.2.2. Local Structure 
 
 The West Side Canal and South Baggs fields lie on the crest of the Cherokee 
Ridge Arch, which is bounded on the north by the Cherokee Ridge Arch left lateral shear 
fault zone (Parker and Bortz, 2001) (Figure 2.7). 
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Figure 2.6. Structural orientation of the thrust belt orogen, arches and basins of the 
Laramide foreland with the local maximum horizontal shortening directions.  Red arrows 
indicate local maximum horizontal shortening directions.  (Erslev, 2001). 
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Figure 2.7. Structure map on the top of Lewis sand #15 showing the two major shear fault 







Overall, the faults are downthrown to the north and beds dip into the Washakie basin. 
Previous studies have examined the surface and subsurface geology of the South 
Baggs - West Side Canal area to interpret faults and folds in the area.  Surface evidence 
indicates the presence of three subparallel folds within the study area (Cronoble, 1969). 
In general, subsurface structural trends are similar to those observed on the surface.  
However, it has been observed by Cronoble (1969) and Bader (1987) that faults tend to 
decrease in abundance with depth – perhaps due to the presence of flower structures.  
Faults within the study area have two principles strike trends, northwest and 
northeast, with the northwest-trending faults appearing to be the most dominant.  
Northwest-trending faults are en echelon, steeply dipping fault planes that do not flatten 
with depth. Within the study area, such faults are downthrown to the north, whereas to 
the west, outside of the study area, the sense of displacement is down to the south 
(Cronoble, 1969).   
An existing 3D seismic interpretation has documented a complex fault pattern 
with evidence of oblique-slip offset that is dominated by northwest-northeast trends 
(Hull, 2001). 
The main trend of faults within the Cherokee Ridge Arch shear fault zones that 
was interpreted using 3-D seismic data are west and east (Ysaccis, 2003) (Figure 2.8). 
The Cherokee Arch is an asymmetrical anticline in the hanging wall, which is mainly 
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2.3. Petroleum Geology 
 
The study area lies above the producing fields known as the South Baggs and 
West Side Canal gas fields.  Both were discovered independently, but are now 
collectively referred to as one field, the South Baggs-West Side Canal field (Parker and 
Bortz, 2001).   
Reservoir characteristics of the South Baggs-West Side Canal area were 
determined from limited core analyses, porosities, and permeabilities of producing 
Formations (Cronoble, 1969). Table 2.1 shows a summary of reservoir characteristics in 
the South Baggs-West Canal area. 
 
2.3.1. Source Rocks 
 
 Source rocks for the gas in Tertiary and Cretaceous reservoirs in the Greater 
Green River Basin, including the South Baggs-West Side Canal field, are Cretaceous 
coals and other carbonaceous rocks. Characteristics are summarized by Law (1984) as 
follows: 
• Kerogen is primarily humic, Type III organic matter. The non-coal carbonaceous 
rock has an average organic carbon content of about 2.0 weight percent. Most of the 




Table 2.1. Reservoir characteristics for the South Baggs-West Side Canal gas field.  
Information from limited core analyses; porosities and permeabilities were determined 
from producing formations.  Porosity and permeability values for the Lewis Formation 
were obtained from the Dad member.  Core analysis was performed in the Baggs-
Government No. 5 well, C, NE ¼, NW ¼ of Section 8, T12N, and R92W.  (Modified 
after Cronoble, 1969). 
 
 
Formation Porosity (%) Permeability (md) 
 Range Average Range Average 
Wasatch 21.9-31.7 27.5  24.0-3970.0 1070.0 
Fort Union 25.2-34.8 28.5 643.0-3129.0 1770.0 
Lance 12.5-30.3 26.0 33.0-1597.0 410.0 
Fox Hills 16.8-24.9 21.0 1.6-259.0 50.0 
Lewis 9.3-20.1 14.5 0.1-1.9 0.3 
Mesaverde No Data Available No Data Available 
 
 
•  Gas accumulations are generally associated with overpressuring caused by thermal 
generation. Generation of significantly large volumes of thermogenic gas begins at 
temperatures of about 190o to 200o F and vitrinite reflectance of 0.80 Ro. 
• Long-distance gas migration generally does not occur. 
Pressure gradients are another indication that the South Baggs-West Canal area is 
not a mature gas source for the Tertiary and Cretaceous reservoirs. Whereas maximum 
pressure gradients in the Washakie Basin are 0.83 to 0.86 psi/ft., in the South Baggs - 
West Side Canal area, the pressure gradients are, according to Cronoble (1969): 
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• Fort Union: 0.49 to 0.59 psi/ft. 
• Lance and Fox Hills: 0.44 to 0.48 psi/ft. 
• Lewis: 0.46 to 0.47 psi/ft 
• Mesaverde (including Almond Formation): 0.46 to 0.52 psi/ft. 
 
These data suggest that the South Baggs-West Side Canal area is normally 
pressured. Source rocks of the South Baggs-West Side Canal field are probably from the 
Cretaceous rocks in the overpressured deep basins to the north and south (Parker and 
Bortz, 2001). 
 
2.3.2. Trapping Mechanism 
 
The South Baggs-West Side Canal discovery was conceived and drilled as a 
structural prospect (Parker and Bortz, 2001). Subsequent drilling and seismic surveys 
have confirmed the existence of a large closed structure. The shallower reservoirs – the 
Lower Wasatch, Fort Union, Lance, and Fox Hills – are productive, particularly within 
the South Baggs-West Side Canal closure. Gas production from the deeper Lewis sand 
reservoirs occurs not only within the area of structural closure but also outside (Parker 
and Bortz, 2001), where the trap is a regional eastward pinch out of individual sands 
along the eastern margin of the study area. 
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2.3.2.1. Structural Traps 
 
Parker and Bortz (2001) determined that the South Baggs-West Canal structure is 
more clearly defined at the top of the Fox Hills Formation (Figure 2.7). Closure is 
approximately 200 ft (6000 m) vertically and covers about 2500 acres (2500 m2). The 
structure is bounded on the southwest and northwest by normal faults mapped with 
subsurface and seismic data. Within the area of structural closure, numerous gas 
reservoirs are productive in the Fort Union, Lance, and Fox Hills sands. Lewis sands are 
also gas productive within the closure and beyond the closure in stratigraphic traps. 
 
2.3.2.2. Stratigraphic Traps 
 
Cronoble (1969) noted that “Reservoirs appear to be combination structural-
stratigraphic traps,”and proposed that future Lewis sand exploration for stratigraphic 
traps be located in a north-south trend through T12N, R92W in both Wyoming and 
Colorado. Cronoble’s (1969) east-west cross section (his Plate I) shows pinch outs of 











The purpose of this chapter is to describe available cores, and to interpret the 
depositional environments. Three intervals were described and interpreted during this 
study (Table 3.1). Figure 3.1 shows the location of cores in the South Baggs and West 
Side Canal field. The stratigraphic intervals represent Lance Sandstone, Fox Hills 




3.2.1. Core Description and Interpretation 
 
The USGS Core Laboratory in Denver, Colorado provided the cores used in this 
study. The description and photographs of the cores were done in the USGS Core 
Laboratory. Cores from the Superior Oil Co JONS 1 (Sec 7, T12N and R91W) and 
Quintana Petroleum Corp. Battle Mountain 2-20 (Sec 20, T11N and R91W) were 
described in order to get a reliable interpretation of sedimentological aspects and 
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Figure 3.1. Map showing the location of cores described during this study, designated by 
blue circles. The blue circles represent the Superior Oil Co JONS 1 (Sec 7, T12N and 







The sedimentological records found in cores and the interpreted depositional 
environments were tied to the log responses. The core-calibrated logs were used as 
analogs to interpret logs from non-cored intervals. 
 
Table 3.1. List of cores that were studied with the length and log depth.  
 






 Superior Oil Co JONS 1  
(Sec. 7, T12N and R91W) 
   
3057.0 – 3095.0 (Lance Sand) 38 3053.0 – 3091.0 - 5 
3405.0 – 3446.0 (Fox Hills Sand) 41 3410.0 – 3451.0 + 5 
    
Quintana Petroleum Corp. 
Battle Mountain 2-20 
(Sec. 20, T11N and R91W) 
   
4067.0 – 4084.0 (Lewis Sand) 17 4068.0 – 4085.0 0 
 
The cores were sketched by using Apple Core software. In order to understand the 
history of deposition better, the cores were described stratigraphically from bottom to top, 
hence the naming of lithologic units was done from the bottom (e.g., Unit 1 is the 
lowermost part of the cored interval). Most units are separated by scour surfaces. Each 
unit indicates a depositional event, which is classified into facies. Facies were 
characterized based on textural properties of rock (i.e., grain size, sorting), colors, and 
physical and biogenic sedimentary structures.  
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3.2.2. Core to Log Comparison  
 
In this study, correlating the grain size changes in core with the log patterns 
allowed core-to-log depth correction. Some log patterns, such as funnel, cylinder, bell, 
and serrated, have been discussed in the literature. Many researchers have related these 
log patterns to sandstone depositional environments (e.g., Coleman and Prior, 1982; 
Galloway and Hobday, 1983; Cant, 1992) (Figure 3.2). Because a particular pattern is not 
created by one specific depositional environment, the stratigraphic position of a log 
pattern relative to other log patterns is also considered in the interpretation of 
depositional environment using subsurface data. The log response of the cored intervals 
was used to facilitate the interpretation of depositional environments of non-cored 
intervals. Because it is hard to recognize the interpreted depositional environments in 
non-cored intervals, in the cross sections, some depositional environments were lumped. 
Because the prodelta and lower delta front are hard to differentiate based on log pattern 
only, the prodelta is classified as lower delta front in the cross sections.  
 
3.3. Facies Description and Interpretation and Log Response 
 
In this study, cores were divided into lithologic units, called “Units” hereafter. 
Each unit represents a depositional event. Most of the units are separated by sharp 
boundaries that are represented by scour surfaces. However, some units have gradational 
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Figure 3.2. Common idealized log curve shapes which may be interpreted by correlation 











transitions because of gradual changes in grain size or biomixing. Each unit represents a 
facies. A facies is defined as a body of rock that is characterized by a particular 
combination of lithology, physical and biological structures and gives an aspect different 
from the body of rock above, below and laterally adjacent (Walker, 1992). Each facies is 
indicated by sedimentary structures (such as cross bedding) and biogenic structures (such 
as fossils) that are observed in the cores. 
 
3.3.1. Superior Oil Co JONS 1 cores  
 
The Superior Oil Co JONS 1 core has a total thickness of 79 ft. There are two 
cored intervals: 3057.0 – 3095.0 ft (Lance Formation) (Figure 3.3) and 3405.0 – 3446.0 ft 
(Fox Hills Sandstone) (Figure 3.4). These cored intervals are subdivided into six Units. 
The core description is subdivided into composite units based on combinations of facies 
that represents a facies association or series of facies associations that are genetically 
related.  
Overall, the facies associations in this cored interval are interpreted to reflect four 
depositional environments: (1) fluvial/distributary channel, (2) marine-influenced 
fluvial/distributary channel or estuarine channel, (3) wave-dominated delta front, and (4) 



















































Figure 3.4. Core Description of 1 JONS # 3405 – 3446 ft (Oversized Figure, see power 
point figure) 
  42
3.3.1.1. Cored Interval 3057.0 – 3095.0 ft (Lance Formation) 
 
This cored interval is divided into 3 units that reflect 3 facies, or depositional 
environments. The facies are interpreted as (1) bioturbated, carbonaceous sandy 
siltstones, (2) well-sorted, cross-bedded/low angle to structureless sandstone, and (3) 
fining upward, well-sorted low-angle structureless sandstones. The core description for 
this interval can be found in Figure 3.3.   
The facies associations in this cored interval are interpreted to reflect three 
depositional environments: (1) upper delta front, (2) marine-influenced 
fluvial/distributary channel, and (3) tidal channel (as discussed with D. Anderson, 2004). 
 
 
3.3.1.1.1. Facies Description and Interpretation 
 
3.3.1.1.1.1.  Facies 1: Bioturbated, carbonaceous sandy siltstones 
 
Description 
Facies 1  (core depth 3057.0 to 3060.2 ft) is characterized as a thoroughly 
bioturbated sandy siltstone with rare muddier intervals (Figure 3.5). Thick (~ 2-3 ft), 
sharp-based, wavy/planar bedded sandstone beds are also present, light gray to dark gray 








Figure 3.5. Facies 1 – Bioturbated, carbonaceous sandy siltstone. A. Facies 1 showing 
some trace fossils at 3057.0 ft such as Ophiomorpha, Teichichnus, and Planolites. B. 
Bioclastic debris comprised of numerous bivalve species at ~3059.0 ft. C. Carbonaceous 
debris (C) and Ophiomorpha (Op) trace fossil at ~3060.0 ft. Scale bar is 3 cm. Superior 
Oil Co JONS well. 
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Bioclastic debris is comprised of numerous bivalve species (Figure 3.5 B). The 
lower contact of this facies is not clearly shown in this interval. 
  The physical structures in this facies have been destroyed by biogenic reworking, 
but in some places, there are some wavy or parallel laminated sandstones even though 
these are not very clearly observed. Carbonaceous debris is common (Figure 3.5 C), 
whereas pyrite nodules (?), and siderite concentrations are prevalent in this facies. Some 
trace fossils are commonly observed in the silty sandstone intervals such as 
Ophiomorpha, Teichichnus, and Planolites. Burrows are generally filled with very fine-
grained sand indicating reworking of original sand, silt, and mudstone. 
 
Interpretation 
Overall, Unit 1 represents upper delta front /foreshore environments (as discussed 
with D. Anderson, 2004). The sandy shale/siltstone that is disrupted by burrowing and 
bioturbation records a slow rate of deposition from suspension below normal fair-weather 
wave base that was later disrupted by organisms. Presence of burrowing indicates a slow 
sedimentation rate and normal-marine salinity. Trace-fossil assemblages and the fine-
grain size indicate that the depositional environment for Facies 1 is in a marine 
environment below normal fair-weather wave-base. Burrowed sandstone with traces of 
wavy lamination that is biomixed with mudstone may represent episodic fluvial 
deposition. The episodic deposition reflects seasonal outflow conditions at river mouths. 
This kind of sedimentary deposit may take place in a low-energy delta front. The 
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carbonaceous content indicates that the depositional environment is close to the source of 
such material, probably in the lower delta plain. The presence of shells supports this 
interpretation because shells are abundant in this environment. Shells are abundant at 
core depth 3059 ft. 
 
3.3.1.1.1.2. Facies 2: Cross-bedded/low-angle to structureless sandstone 
 
Description 
Facies 2 (core depth 3060.2 to 3086.3 ft) is composed of well to moderately 
sorted, subangular to subrounded, and fine-to-medium sandstone. Intervals of this facies 
consist of cross-bedded sandstone bodies (~20-25 ft) that grade upward into ripple-
laminated sandstone with an upward-fining trend (Figure 3.6). The upper contact of this 
facies (with Facies 1) is indicated by a scoured contact, which is overlain by variable lags 
of pebbles, thin-shelled bivalves, and other bioclastic debris (Figure 3.6 A). Grain size 
profiles are generally blocky, but a subtle fining upward trend to upper medium sand is 
discernable. Mudstone laminae are not observed in this interval; fine-grained 
carbonaceous debris is quite common in some places.  
Physical structures in this facies include cross bedding to low-angle bedding with 






Figure 3.6. Facies 2 – Cross-bedded /low-angle to structureless sandstone. A. Facies 2 
showing some wavy-bedded and low angle bedding. The red line indicates the contact 
between Facies 1 and 2. B. Cross-bedded structures at 3079.0 ft. C. Low angle to parallel- 





Other intervals appear to be structureless sandstones. The presence of burrowing 
and mud drapes in the upper part and some in the middle of the sandstone is observed. 
Trace fossils in this facies are rare. The lower contact is not clearly shown in this facies 
because of a missing section between Facies 2 and 3.  
 
Interpretation 
The interpreted depositional environment for Facies 2 is probably 
fluvial/distributary channel (as discussed with D. Anderson, 2004). 
The presence of burrows and mud drapes in the upper part of this facies indicates 
decreased sedimentation rate and occurrence of marine influence. The decreasing amount 
of fluvial energy was replaced by tidal influence. The presence of mud drapes and 
burrows may indicate a distributary channel because they represent tidal influence and 
marine environment; however, those features may also be found in a fluvial channel with 
waning fluvial energy. Burrows can also be produced in fluvial channels with marine 
water intrusion. Because there is not enough evidence to decide whether the channel is 
distributary channel or fluvial channel, Facies 2 is classified as a fluvial/distributary 
channel deposit.  
The cross-bedded sandstones are interpreted as in high-energy deposits. Cross 
bedding structures that change upward into ripple lamination and the upward-fining trend 
indicate the waning of fluvial energy. The presence of mud drapes may represent the 
waning of fluvial energy or tidal influence during deposition of the sandstones.  
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3.3.1.1.1.3. Facies 3: Fining upward, well-sorted structureless sandstone 
 
Description 
 Facies 3 (core depth 3086.3 to 3095.0 ft) consists of fining upward, well-sorted, 
subrounded to subangular, medium to very fine-grained sandstone (Figure 3.7 A). The 
upper contact with Facies 2 is sharp-based.  Mudstone laminae are not observed in this 
facies. Carbonaceous debris in the form of fine-grained particles occurs in very low 
abundance. The total thickness of this facies is 9 ft.  
 The physical structures of this facies are represented as planar bedding to 
structureless sandstone. The upper parts of this facies appear as structureless sandstone 
that is indicated with clean finer-grained sandstone (Figure 3.7 B). Trace fossils are very 
rare, such as Ophiomorpha and Skolithos. Oil is observed in this interval by smell and 
dark color (Figure 3.7 B). 
 
Interpretation 
 The interpreted depositional environment for this facies is tidal channel (as 
discussed with D. Anderson, 2004). The fining upward of this facies suggests deposition 
in a tidal channel. The low diversity and low density of trace fossils such as 
Ophiomorpha indicate a stressed environment in which brackish water, high 
sedimentation rates, and high-energy currents prevailed. Structureless, clean, and well-







Figure 3.7. Facies 3 – Fining upward, well-sorted structureless sandstone. A. Facies 3, 
fine-grained sandstone with structureless features. The red line is contact between facies 
2 and 3. Very rare trace fossils such as Ophiomorpha (Op) occur at 3089.8 ft B. Oil is 
indicated by smell and darker color at interval 3090.0 ft to 3095.0 ft. Scale bar is 3 cm. 
Superior Oil Co JONS well. 
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channel. In addition, a sharp lower boundary and locally occurring scoured basal surface 
indicate a component of erosion that may be channel. The possible environments of this 
facies are fluvial/deltaic system, channel deposits within a brackish environment, or a 
marginal-marine system.  
 
3.3.1.1.2. Log Response 
 
Figure 3.8 shows the relation between log response and interpreted depositional 
environments gained from core study in the interval 3057.0 - 3095.0 ft. The log 
signatures of each interpreted depositional environment in this cored interval can be 
described as follows:  
1. Upper delta-front deposits have a serrated gamma ray pattern. Gamma ray 
readings of delta-front deposits are lower compared to those of prodelta deposits 
because of their more abundant sand content.  
2. Fluvial/distributary channel deposits are characterized by a sharp base, low 
gamma ray response. When the abandoned channel fills are preserved, 
fluvial/distributary channel deposits have an upward-increasing gamma ray log 
pattern. On the other hand, they are characterized by an overall blocky log pattern 

































































































































































































































3. Tidal-channel deposits have moderate to low gamma ray readings with blocky log 
patterns, which indicates clean, structureless sandstones. This reading represents 
the very fine-grained sandstone to silty sandstone.  
 
3.3.1.2. Cored Interval 3405.0 – 3446.0 ft (Fox Hills Formation) 
 
This cored interval is subdivided into three units. The facies associations in this 
cored interval are interpreted to reflect 3 depositional environments: (1) upper delta 
front/foreshore, (2) lower shoreface, and (3) upper shoreface (as discussed with D. 
Anderson, 2004). The core description for this cored interval is shown in Figure 3.4.   
 
3.3.1.2.1. Facies Description and Interpretation 
 
3.3.1.2.1.1. Facies 4: Well-sorted, structureless, clean sandstone 
 
Description 
This facies (core depth 3405.0 to 3410.1 ft) consists of very fine to medium 
sandstone with subangular to subrounded well-sorted grains, commonly light gray in 
color (Figure 3.9). Scour surfaces occur locally as a contact with Facies 5 and contain 






Figure 3.9. Facies 4 – Well-sorted, clean, structureless sandstone (M). A. Facies 4 shown 
by structureless, fine-grained, clean sandstone. Cryptobioturbated structure is observed in 
this interval. Rare appearance of carbonaceous debris (C) is at 3409.0 ft. B. Irregular 
surface filled with coarser grains occurs at 3410.2 ft. The red-dashed line represents the 





Sedimentary structures are rarely observed in this facies. Carbonaceous or coal 
debris is preserved in very low abundance (Figure 3.9 A). Some sedimentary structures, 
such as trough cross stratification, are not clearly shown. Structureless to parallel-bedded 
structures are more obvious. The bed thickness is 15 ft, but contacts are separated by 
horizontal sharp surfaces in the lower part and scoured surfaces in the upper part of these 
intervals.  Facies 4 is associated with the underlying and overlying Facies 5 (discussed 
later in this chapter). The contact underlying Facies 5 and its associated facies is an 
irregular surface with coarse fill (as discussed with D. Anderson, 2004) (Figure 3.9 B). 
Cryptobioturbation with Macaronichnus trace fossils could possibly be responsible for 
the structureless nature of Facies 4 (Figure 3.9 B) (as discussed with D. Anderson, 2004). 
The appearance of trace fossils in this facies is not clearly observed; the only trace fossil 
that could be seen is Ophiomorpha (Figure 3.9 B).  
 
Interpretation 
The very clean fine-grained, structureless, and well-sorted nature of this facies, as 
well as the lack of bioturbation, suggests high-energy conditions in the depositional 
environment. This high-energy is a characteristic of a brackish system.  In addition, a 
sharp lower boundary and locally occurring scoured surfaces indicate a component of 
erosion that may be related to channels. The possible depositional environment of this 
facies includes a marginal-marine or shoreface system with a deltaic supply of sediments, 
or deltaic deposits within a brackish system.  
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The suggested environmental interpretation for this facies is upper delta front or 
foreshore. The lack of biogenic and physical structures makes interpretation of this unit 
very difficult. 
Cryptobioturbation can result in the preservation of sedimentary structures, 
similar to certain types of macroburrowing of Macaronichnus. The fine-grained 
carbonaceous debris, and Macaronichnus (cryptobioturbated) trace fossil in the upper 
interval are indications of high energy in the shoreface environment (as discussed with D. 
Anderson, 2004). Two mechanisms have been postulated for this deposit: 1) structureless 
sandstone produced by sediment gravity flows, or 2) structureless sandstone due to 
dewatering. Considering the low-angle bedding and lamination, and the presence of 
cryptobioturbation and Macaronichnus, it is probable that structureless sandstone is 
produced by a dewatering process. 
 
3.3.1.2.1.2. Facies 5: Well-sorted, low-angle to parallel-laminated sandstone 
 
Description 
Facies 5  (core depth 3410.1 to 3438.1 ft) consists of well-sorted and fine-grained 
sandstone with subangular to subrounded, well-sorted grains interbedded with siltstone, 
which is moderate to well-cemented. The thickness of Facies 5 is 28 ft. Main sedimentary 
structures are low-angle unidirectional laminations (Fig. 3.10 A). The other physical 











Figure 3.10. Facies 5 – Well-sorted, low-angle to parallel-laminated sandstone. A. Facies 
5 shown by L (parallel laminated) and La (low-angle) bedding. B. Ophiomorpha (Op) 
trace fossil at 3418.7 ft. C. Palaeophycus (Pa) and Ophiomorpha (Op) trace fossils at 
3420.0 ft. D. Wispy carbonaceous laminae (C) at 3436.0 ft. Scale bar is 3 cm. Superior 
Oil Co JONS well. 
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Trace fossils are low density and low diversity of Skolithos, Palaeophycus, 
Ophiomorpha,and Planolites (Fig. 3.10 B, C). Wispy carbonaceous laminae are found in 
some places (Figure 3.10 D). 
 Bioturbation is largely absent in this facies. The contact with the overlying Facies 
4 seems to be a scoured surface (Figure 3.9 B), whereas the contact with the underlying 
Facies 4 seems to be horizontal sharp surface.  
 
Interpretation 
The occurrence of planar laminations and low-angle bedding, associated with 
well-sorted, fine-grained sandstone and a low-diversity, low-abundance of trace fossils 
from the Skolithos ichnofacies such as Ophiomorpha, Skolithos, and Planolites are 
indicative of deposition by high-energy waves in the depositional system.  
Facies 5 was probably deposited in a shoreface environment, perhaps upper to 
middle shoreface (as discussed with D. Anderson, 2004).  
 
3.3.1.2.1.3. Facies 6: Interbedded sandstone and bioturbated sandy shale 
 
Description 
The lower part of Facies 6 (core depth 3438.1 to 3446.1 ft) consists of bioturbated 
sandy shale with traces of lamination. This facies consists of sharp-based sandstones 









Figure 3.11. Facies 6 – Interbedded sandstone and bioturbated
indicated by interbedded sandstone and bioturbated sandy silts
fossil at 3441.8 ft. B. Trace fossils such as Thalassinoides (Th
Palaeophycus (Pa) at 3445.5 ft. C. Siderite (Sd) nodules and p
3446.0 ft. Scale bar is 3 cm. Superior Oil Co JONS well. 
 
 
Sd sandy shale. A. Facies 6 
tone. Sk is Skolithos trace 
), Teichichnus (T), and 
ebbles are present at 
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Sand beds commonly have a scoured base with mud rip-ups, shell fragments 
and/or pebbles, and are commonly calcite cemented. Carbonaceous materials are present 
in low amounts in the form of flakes and wispy laminae. The burrowing is more intensive 
in the upper 3 ft. Trace fossils found in this unit are Thalassinoides, Ophiomorpha, 
Teichichnus, Palaeophycus, Skolithos, and possibly Zoophycus (Figure 3.11 B). Siderite 
nodules and pebbles are present in the lower part (Figure 3.11 C).  
Physical structures within the sandstone bodies contain planar to wavy parallel 
bedding and low-angle cross stratification. Upward, Unit 5 grades into Unit 6, which 
consists of burrowed sandy shale with remnants of wavy and parallel lamination. The 
bioturbated sandy shale is mixed and poorly-sorted. At 3445.5 ft and 3446.0 ft, 
calcareous shells and siderite nodules are present. In this unit, silty sandstone content has 
a dark gray color, whereas sandstone content has a light gray color.  This unit shows an 
overall interbedded pattern between rippled to wavy-bedded fine-grained sandstone and 
ripple-laminated sandy siltstone.  
 
Interpretation 
Overall, Unit 6 represents deposition in a delta front to lower shoreface 
depositional environment (as discussed with D. Anderson, 2004). The laminated sandy 
siltstone that is disrupted by burrowing and bioturbation records a slow rate of deposition 
from suspension below normal fair-weather wave base that is later disrupted by 
organisms.  
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Scour-based sandstones gradationally overlain by bioturbated, finer grained 
sediments are characteristic of tempestites. The abundance of these beds suggests that 
deposition was storm-dominated. River-flood events play an important role in fine-
sediment accumulation in these depositional environments, even along high-energy, 
storm-dominated systems. The presence of shell fragments also supports this 
interpretation because shells are abundant in this environment.  
The presence of burrowing indicates a slow sedimentation rate and normal-marine 
salinity. Trace fossil assemblages indicate that the depositional environment preferable 
for Unit 6 is in a marine environment below normal fair-weather wave-base. The 
diversity and density of trace fossils place this unit in the delta front to lower shoreface 
depositional environments. 
 
3.3.1.2.2. Log Response 
 
Figure 3.12 shows the relation between log response and interpreted depositional 
environments gained from core study in the interval 3405 – 3446 ft. The log signatures of 





























































































































































































































1. Delta front to lower shoreface deposits have a serrated gamma ray pattern. 
Gamma ray readings of delta front/lower shoreface deposits are higher compared 
to those of upper shoreface deposits because of their more abundant fine-grained 
content.  
2. Upper to middle shoreface deposits have a blocky log pattern with low gamma 
ray readings.  
3. Foreshore or upper delta front deposits can be recognized in gamma ray readings 
by serrated gamma ray readings. The difference of upper delta front with middle 
or lower delta front is only that they have higher gamma ray readings and upward-
increasing gamma ray patterns.  
 
3.3.2. Quintana Petroleum Co. Battle Mountain 2-20 core 
 
This cored interval is subdivided into three units.  The facies are interpreted as 
fine to very fine-grained, carbonaceous-rich sandstones interbedded with wavy laminated 
siltstone. This cored interval appears in the Upper Lewis Shale (see cross section L-L’ in 
the chapter 4). 
Facies associations in this cored interval are interpreted to represent the following 
depositional environments: (1) fluvial-dominated delta, and (2) delta front. The core 



























3.3.2.1. Facies Description and Interpretation 
 




From discussions with D. Anderson (2004), Facies 7  (core depth 4067.0 to 
4085.0 ft) consists of medium-to-fine-grained sandstone interbedded with laminated/ 
wavy siltstone/mudstone, moderated sorted, subangular to subrounded grains, moderately 
cemented (Figure 3.14).  
The middle part of Facies 7 consists of burrowed mudstone with traces of 
lamination. Trace fossils are rarely found in this facies, with only a few trace fossils such 
as Ophiomorpha and Thallasinoides (Figure 3.14 A). This facies locally contains coal 
laminae. Sandstone beds are associated with lags composed of (sideritized) mud rip-up 
clasts, pebbles and/or shelly debris and carbonaceous debris (Figure 3.14 B). 
Typical physical sedimentary structures are lamina-sets/ bed sets with low-angle 
beds that grade into planar parallel bedding. Wavy and ripple-laminated beds are also 
observed and accented by wispy, fine-grained carbonaceous debris and coaly laminae 
(Figure 3.14 C). Structureless sandstone is also observed in some places. Some growth-

















Figure 3.14. Facies 7 - Fine grained, carbonaceous sandstone interbedded with wavy 
laminated siltstone. A. The appearance of trace fossils such as Ophiomorpha (Op) and 
Thalassinoides (Th) at ~4084.0 ft. B. The features of mud rip-ups (Md), siderite nodules 
(Sd), and pebbles (Pb) are at 4077.5 ft. C. Wispy and laminae structures that indicate 
fine-grained carbonaceous debris at 4069.0 ft. D. The growth fault and slump features are 





Facies 7 is interpreted as a fluvial-dominated delta environment.  Sedimentary 
structures in the sandy facies are dominated by unidirectional cross stratification 
reflecting tractive fluvial processes. As fluvial-dominated deltas prograde seaward, 
additional delta top components are deposited that include distributary channels and 
interdistributary bay deposits. A common feature of this environment is sediment 
instability that generates syn-sedimentary deformation structures that range from slumps 
to growth faults (Figure 3.14 D). In addition, the presence of pebbles suggests high 
energy at the time of deposition, but the degree of bioturbation implies the waning of 
energies (due to channel switching and periodic channel abandonment) allowing for 
mixing of the sediment by burrowing organisms.  
The presence of carbonaceous laminae in the lower part of this facies indicates 
that this unit was deposited near a swamp/marsh. Those areas are restricted in sediment 
supply. Possibly, this unit was deposited in an interdistributary bay or abandoned channel 
environment. 
 
3.3.2.2. Log Response 
Figure 3.15 shows the relation between log response and interpreted depositional 
environments gained from the core study in interval 4067-4084 ft. The log signatures of 
















































































































































































lower delta-front deposits that have a blocky log pattern with low gamma ray readings 
below and an upward-increasing gamma ray pattern above. The upward-increasing 




The scarce core data in the South Baggs-West Side Canal field makes the 
interpretation of the depositional environments less than optimal. The available core data 
and log analogs in this area were used to make extended interpretations of the whole field 
that will be discussed in a later chapter.  
The South Baggs-West Side Canal field cores studies that are represented by 
Lance sand, Fox Hills sand, and Lewis sand, comprise a variety of deposits from delta 
plain/backshore including fluvial/distributary channel, fluvio-deltaic, shallow marine and 
offshore marine systems. Figures 3.16 and 3.17 summarize the possible paleogeography 
encompassing the range of environments that are represented in those formations. 
The log responses of cored intervals were used as analogs for the interpreted 
depositional environments. Figures 3.8, 3.12, and 3.15 show log analogs from the South 
Baggs-West Side Canal field. Based on log responses, the study area is dominated by 
fluvial-deltaic and shallow-marine sandstones.  
The offshore complex including prodelta is typically dominated by fair-weather 
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Figure 3.16. Schematic depositional environments of all facies that have been described range from shallow-
marine environments, including fluvial/distributary channel, backshore, foreshore, shoreface and prodelta 
and offshore-marine environments. Vertical scale highly exaggerated. Modified from Gonzales (2003) after 



















 Figure 3.17. 3-D schematic diagram showing the possible paleogeography that encompasses the range of 
environments from fluvio-deltaic to shoreface systems that are represented in the formations of the study area 
including Lance Formation, Fox Hills Formation, and Lewis Formation. Modified from Pyles (1999). 
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Planolites trace fossils. Sediment textures and bedding styles exhibit considerable 
diversity, including thinly bedded, well-sorted silts and sands, discrete mud and shell 
layers, interbedded muddy and clean silts and sands, and poorly sorted beds derived from 
any of the above through intense bioturbation. Physical sedimentary structures, where not 
destroyed by bioturbation, include parallel, low-angle, or ripple laminated sandstone, or 
trough cross-bedded sandstone. 
The foreshore to lower-middle shoreface, including the delta front and fluvio-
deltaic complex, is affected by both storm and fair-weather conditions, and hence, the 
preserved record shows a degree of variability. These environmental systems are 
characterized by Skolithos ichnofacies such as Ophiomorpha (vertical and horizontal) and 
Skolithos trace fossils that are indicative of relatively high levels of wave or current 
energy, typically developed in clean and well-sorted beds. The physical structures include 
parallel to wavy lamination, low-angle cross strata, horizontal lamination, and 
structureless sandstone. Siderite nodules, anhydrite nodules, burrows and bioturbation are 
present in the sand body. The inferred depositional environment is backshore/delta plain 
to prodelta (Figure 3.16).  
Seven facies were recognized in this study. One facies in the Lance Formation 
represents the fluvial depositional environment and six other facies represent the shallow-
marine depositional system from foreshore/upper delta front to lower shoreface, and 
possibly some prodelta environments. Some of these six facies are influenced by fluvial 
and wave processes. Each facies was defined by distinctive lithology, physical and 
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biological structures, and texture (Table 3.2).  Groups of facies that are genetically related 
to one another and have some environmental significance built up facies associations. 
However, it is important to understand that any interpretation based on well log pattern 
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All available wells in the study area were correlated to construct a series of cross 
sections in order to understand the depositional pattern in the South Baggs-West Side 
Canal field. Figure 4.1 shows the grid of cross sections. In this study, 17 structural and 
stratigraphic cross-sections were built, which include 147 wells located in portions of 
Carbon County, Wyoming (T11N and T12N and R90W, R91W, and R92W), and Moffat 
County, Colorado (T11N and T12N and R90W and R91W) (Figures 4.1 and 4.2). The 
names, locations, and API numbers of wells that were used in each cross section are 




In the study area, the Lewis Shale Consortium has raster and digital logs for 143 
wells that penetrate the Lewis Shale interval. 124 raster logs and 19 digital logs are 
available. Those logs include gamma ray, resistivity, density, neutron, and some sonic 
logs. The methods of correlation in this study area include calibration of all wells, and 
digitizing and normalizing of some of the wells.  
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Figure 4.1. Cross section location map showing the grid of cross-section lines used in the South Baggs-West Canal field. The 
cross-section lines are labeled as 1,2,3,4,5 and A,B,C,D,E,F,G,H,I,J,K,L. The area within the red lines represents the 3-D 
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The calibration and digitization work was applied to 21 wells that had no digital 
gamma ray logs to see the continuity of sand distribution in this study area. The 
calibration work was done using Log Sleuth and Petra software. Once gamma ray logs 
were calibrated, images were imported into Neuralog software. The digitization was done 
using Neuralog. Log correlations in the study area have been done using Petra software. 
The main log used for interpretation in the subsurface is the gamma ray log. 
However, other logs are also useful in lithologic determination because gamma ray logs 
do not record all physical properties of the rock. The gamma ray log measures natural 
radioactivity in rocks (Doveton, 1994). Mudstone has a high natural radioactivity, 
whereas sandstone and limestone normally have a low natural radioactivity.   
Previous work of Parker and Bortz (2001) has been tied to some cross sections within the 
study area (Figure 4.2). Three cross sections from Parker and Bortz (2001) penetrated the 
interval of the Fox Hills Formation to the Lewis sand including the Lewis Sand No. 15 
(Figure 4.3). All correlations in this study used the Lewis Sand No. 15 as the stratigraphic 
datum, following the practice of Parker and Bortz (2001). The reason to use this datum is 
because almost all of the wells in the study area did not penetrate the Asquith marker, and 
because the Lewis Sand No. 15 is a continuous marker. As a principle for picking a 
datum, sandstone beds are often not a good datum because they commonly show 
significant variation in thickness and character from well to well. They also frequently 







igure 4.2. Cross-section location map showing three cross sections of Parker and Bortz 
2001). The cross section lines are labeled A-A’, B-B’, and C-C’. These cross sections 

























Figure 4.3 Stratigraphic cross section B-B’ (Parker and Bortz, 2001) showing the Fox Hills, Upper Lewis Sand, Middle 
Lewis Sand, and Lewis Sand No. 15 (datum), constructed using Petra software after Parker and Bortz (2001). Vertical blue 
lines within well are perforated interval. Vertical red line within well is a cored interval. Appendix 2 shows the locations, 












































































































































Faults are shown in the cross sections. It is not possible to show variable fault 
offset using Petra software. Average displacement is shown in each cross section. Faults 
are interpreted based upon abrupt differences in interval thickness and/or depth between 
adjacent wells. Seismic faults of Hull (2001) are also shown. 
 
4.3. Grid of Well Log Cross Sections 
 
Correlation can be defined as the determination of structural and stratigraphic 
units that are equivalent in time, age, or stratigraphic position (Tearpock, 1990). 
Structural and stratigraphic correlations are fundamental steps in subsurface 
interpretation, particularly to predict the fault patterns and depositional distribution of 
sand intervals. The emphasis of well log cross sections in this study is to interpret 
structural compartmentalization in the study area. Understanding the subsurface depends 
on a stratigraphic and structural framework based on careful correlation and mapping of 
stratal surfaces.  
The difference between the two types of cross sections is the reference datum 
used to determine the relative position of the rock intervals in each well location. For 
stratigraphic cross sections, the Lewis Sand No. 15 bed is chosen as the reference datum, 
from which other information is “hung.” This marker bed is assumed to have been nearly 
horizontal at the time it was deposited and is easily identified in most wells in the study 
area.  
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Cross sections display variations in the location and the thickness of intervals, and 
the profile of the top and bottom of the reservoir. Some of the wells do not penetrate the 
Middle Lewis and the Lewis Sand No. 15, although they penetrated the Fox Hills 
Formation and the Upper Lewis Shale. This problem is the reason why some correlations 
do not seem continuous. The deeper wells between the shallower wells can help to see the 
overall sand distribution. 
In this study, 17 structural and stratigraphic cross sections were constructed 
(Figure 4.1). Twelve cross sections with north-south orientations (A, B, C, D, E, F, G, H, 
I, J, K, L) were constructed to identify depositional pattern and sand distribution of each 
formation. Five cross sections with west-east orientations (1,2,3,4,5) were constructed to 
identify lateral continuity of sand intervals within formations. 
 
4.3.1. Structural and Stratigraphic Cross Sections 
 
The purpose of these cross sections is to interpret the geometry of faults and the 
continuity of sand that occurs in this study area. Structural cross sections helped to define 






4.3.1.1. West-East Cross Sections 
 
Five cross sections were constructed across the study area in a west-east direction. 
From west to east, they are labeled 1-1’ (Figure 4.4), 2-2’ (Figure 4.5), 3-3’ (Figure 4.6), 
4-4’ (Figure 4.7), and 5-5’ (Figure 4.8). They are located in portions of Township 12N 
and Ranges 90W to 92W (Figure 4.1).  
In a structural context, the faults within each west-east cross-section tend to drop 
the beds down towards the western part of the study area. Abrupt changes of depth 
between wells in the western area indicate the faults. In the western part of the 
stratigraphic cross sections, there is a difference in thickness of sand beds, which 
indicates the faults. The consistency of fault orientation in the western area suggests 
faults with a northwest to southeast trend. This is consistent with the faults mapped from 
seismic data (Hull, 2001). Seismic line C-C’ from Hull (2001) shows such faults (Figure 
4.9). There are some small faults that occur in the western area with a north-south trend. 
In cross section 1-1’, there seems to be heavy faulting in the western and eastern parts of 
the field.  Faults mapped by Hull (2001) from seismic data are shown on the cross 
sections. 
In a stratigraphic context, five sandstone intervals within five formations were 
recognized on each cross section. They are recognized by the gross sand interval between 
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W  1 
Asquith Marker 
Figure 4.4A. Structural cross section 1-1’contains 11 wells. Solid  red lines indicate the interpreted faults. Vertical blue lines within each well are perforated intervals. Vertical scale is 200 ft depth. Well locations, 
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Top of Lewis sand 15
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W  1 
Figure 4.4B. Stratigraphic cross section of 1-1’contains 11 wells. Red arrows indicate the location of interpreted faults. Vertical blue lines withi
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2’  E W  2 
Figure 4.5. Structural cross section of 2-2’contains 14 wells. Solid red lines indicate the interpreted faults. Vertical blue lines within each well are perforated intervals. Vertical scale is 200 ft depth. Well locations, 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































3’  E W  3 
Figure 4.6A. Structural cross section of 3-3’contains 17 wells. Solid  red lines indicate the interpreted faults. Vertical blue lines within each well are perforated intervals. Vertical scale is 200 ft depth. Well locations, 
















































































































































































































































































































































































































































































































































































































































































































































































































Figure 4.6B. Stratigraphic cross section of 3-3’ contains 17 wells. Red arrow lines indicate the direction of faults. Vertical blue lines within each well are perforated intervals. Vertical scale is in 200 ft depth. Well 
locations, numbers, labels, and API numbers are in Appendix 2.  
 





















 Figure 4.7. Structural cross section of 4-4’contains 14 wells. Solid  red lines indicate the interpreted faults. Vertical blue lines within each well are perforated intervals. Vertical scale is 200 ft depth. Well locations, 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Figure 4.8A. Structural cross section of 5-5’contains 13 wells. Solid  red lines indicate the interpreted faults. Vertical blue lines within each well are perforated intervals. Vertical scale is 200 ft depth. Well locations, 
numbers, labels, and API numbers are shown in Appendix 2. Faults are shown by S for seismic faults, I for inferred faults, and S,I for both.  
  


























































































































































































































































































































































































































































































































































































Figure 4.8B. Stratigraphic cross section of 5-5’ contains 13 wells. Red arrow lines indicate the direction of faults. Vertical blue lines within each well are perforated intervals. Vertical scale is in 200 ft depth. Well 
locations, numbers, labels, and API numbers are in Appendix 2.  
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Figure 4.9. Seismic line C – C’ flattened on the top of the Almond (Hull, 2001) showing 
faults that have the same orientation as faults in cross section 1-1’ in the western part of 
the study area. Positive amplitudes are in blue, negative amplitudes are in red and zero 









of sand beds. Some sand intervals of the Middle Lewis, the Lewis Sand No. 15, and the 
Upper-Lower Lewis sands cannot be identified because some of the wells within the 
study area did not penetrate these intervals.  
 
4.3.1.2. North-South Cross Sections. 
 
Twelve cross sections were chosen and constructed across the study area with a 
trend in the north to south direction. From north to south, they are labeled A-A’ (Figure 
4.10), B-B’ (Figure 4.11), C-C’ (Figure 4.12), D-D’ (Figure 4.13), E-E’ (Figure 4.14), F-
F’ (Figure 4.15), G-G’ (Figure 4.16), H-H’ (Figure 4.17), I-I’ (Figure 4.18), J-J’ (Figure 
4.19), K-K’ (Figure 4.20), and L-L’ (Figure 4.21). They are located in portions of 
Townships 11N to 12N and Ranges 90W to 92W (Figure 4.1). Some shallow wells are 
identified in these cross sections, which did not penetrate the entire interval of the Middle 
Lewis, the Lewis Sand No. 15, and the Upper-Lower Lewis Sand. 
In a structural context, overall the faults of each north-south cross section tend to drop the 
beds down to the northern part of the study area. Abrupt changes in depth between wells 
in the northern area, and abrupt changes in thickness in the stratigraphic cross sections 
are used as fault indicators. Seismic faults from Hull (2001) are also shown on the cross 






















Figure 4.10A. Structural cross section of A-A’contains 5 wells. Solid  red lines indicate the interpreted faults. Vertical 
scale is 200 ft depth. Well locations, numbers, labels, and API numbers are shown in Appendix 2. Faults are shown by S 
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Top of Fox Hills
Top of Middle Lewis
Top of Lewis Sand 15
Figure 4.10B. Stratigraphic cross section of A-A’contains 5 wells. Red arrows indicate the location of interpreted 
faults. Vertical scale is 200 ft depth. Well locations, numbers, labels, and API numbers are shown in Appendix 2.  
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Figure 4.11A. Structural cross section of B-B’contains 5 wells. Solid  red lines indicate the interpreted faults. 
Vertical blue lines within each well are perforated intervals. Vertical scale is 200 ft depth. Well locations, numbers, 
labels, and API numbers are shown in Appendix 2. Faults are shown by S for seismic faults, I for inferred faults, and 
S,I for both.  
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Figure 4.11B. Stratigraphic cross section of B-B’contains 5 wells. Red arrows indicate the location of interpreted 
faults. Vertical blue lines within well are perforated intervals. Vertical scale is 200 ft depth. Well locations, numbers, 
labels, and API numbers are shown in Appendix 2.  
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Figure 4.12. Structural cross section of C-C’contains 6 wells. Solid  red lines indicate the interpreted faults. Vertical 
blue lines within each well are perforated intervals. Vertical scale is 200 ft depth. Well locations, numbers, labels, and 



















































































































































































































































































C’   
S 



















Top of Fox Hills
Top of Upper Lewis
Top of Middle Lewis
Top of Lewis Sand 15












































































































































































































































Figure 4.13A. Structural cross section of D-D’contains 5 wells. Solid  red lines indicate the interpreted faults. Vertical 
blue lines within each well are perforated intervals. Vertical scale is 200 ft depth. Well locations, numbers, labels, and 
API numbers are shown in Appendix 2. Faults are shown by S for seismic faults, I for inferred faults, and S,I for both.  
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Figure 4.13B. Stratigraphic cross section of D-D’contains 5 wells. Red arrows indicate the location of interpreted 
faults. Vertical blue lines within well are perforated intervals. Vertical scale is 200 ft depth. Well locations, numbers, 



















Figure 4.14. Structural cross section of E-E’contains 6 wells. Solid  red lines indicate the interpreted faults. Vertical 
blue lines within each well are perforated intervals. Vertical scale is 200 ft depth. Well locations, numbers, labels, and 
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Figure 4.15A. Structural cross section of F-F’contains 5 wells. Solid  red lines indicate the interpreted faults. Vertical 
blue lines within each well are perforated intervals. Vertical scale is 200 ft depth. Well locations, numbers, labels, and 
API numbers are shown in Appendix 2. Faults are shown by S for seismic faults, I for inferred faults, and S,I for both. 
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Figure 4.15B. Stratigraphic cross section of F-F’contains 5 wells. Red arrows indicate the location of interpreted 
faults. Vertical blue lines within well are perforated intervals. Vertical scale is 200 ft depth. Well locations, numbers, 
labels, and API numbers are shown in Appendix 2.  
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Figure 4.16. Structural cross section of G-G’contains 7 wells. Solid  red lines indicate the interpreted faults. Vertical 
blue lines within each well are perforated intervals. Vertical scale is 200 ft depth. Well locations, numbers, labels, and 
API numbers are shown in Appendix 2. Faults are shown I for inferred faults.  
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Figure 4.17A. Structural cross section of H-H’contains 7 wells. Solid  red lines indicate the interpreted faults. 
Vertical blue lines within each well are perforated intervals. Vertical scale is 200 ft depth. Well locations, numbers, 
labels, and API numbers are shown in Appendix 2. Faults are shown by I for inferred faults.  
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Top of Lewis Sand 15
N    H 
(vertical scale) 
Figure 4.17B. Stratigraphic cross section of NS H-H’contains 7 wells. Red arrows indicate the location of interpreted 
faults. Vertical blue lines within well are perforated intervals. Vertical scale is 200 ft depth. Well locations, numbers, 
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Figure 4.18. Structural cross section of I-I’contains 7 wells. Solid  red lines indicate the interpreted faults. Vertical blue
lines within each well are perforated intervals. Vertical scale is 200 ft depth. Well locations, numbers, labels, and API 







































































































































































































































































































































































































































Figure 4.19A. Structural cross section of J-J’contains 8 wells. Solid  red lines indicate the interpreted faults. Vertical 
blue lines within each well are perforated intervals. Vertical scale is 200 ft depth. Well locations, numbers, labels, and 
API numbers are shown in Appendix 2. Faults are shown by I for inferred faults.  
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(vertical scale) 
Figure 4.19B. Stratigraphic cross section of J-J’contains 8 wells. Red arrows indicate the location of interpreted faults.
Vertical blue lines within well are perforated intervals. Vertical scale is 200 ft depth. Well locations, numbers, labels, 
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(vertical scale) 
Figure 4.20. Structural cross section of K-K’contains 8 wells. Solid  red lines indicate the interpreted faults. Vertical 
blue lines within each well are perforated intervals. Vertical scale is 200 ft depth. Well locations, numbers, labels, and 
API numbers are shown in Appendix 2. Faults are shown by I for inferred faults.  
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 Figure 4.21A. Structural cross section of L-L’contains 11 wells. Vertical blue lines within each well are perforated intervals. Vertical red line within well is cored interval that was
Vertical scale is 200 ft depth. Well locations, numbers, labels, and API numbers are in Appendix 2.  
(vertical scale) 


































 described in previous chapter. 
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(vertical scale) 
 
Figure 4.21B. Stratigraphic cross section of L-L’ contains 11 wells. Vertical blue lines within each well are perforated intervals. Vertical red line within well is cored interval that was described in previous chapter. 
Vertical scale is 200 ft depth. Well locations, numbers, labels, and API numbers are in Appendix 2.  
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In a stratigraphic context, five sandstone intervals within five formations were 
recognized on each cross section. They are recognized by the gross interval between each 
formation top. The distribution of the sandstones is fairly continuous north to south on 




Parker and Bortz (2001) interpreted shear-zone faults in the northern part of the 
study area, as illustrated by their seismic line 1 and their cross section A-A’. Seismic line 
1 (Figure 4.22) passes through the wells of their cross section A-A’ (Figure 4.23), which 
were drilled to near-basement depth. The central part of line 1 and cross section A-A’ 
show the regional shear fault zone, which was encountered in the Amoco South Baggs 
Unit No. 26. Their work suggests that there is a fault zone in the northern part of the 
study area.  
In all grids of cross sections, overall the interpreted faults have a dominant 
orientation to drop beds down to the northern and western part of the study area. These 
faults have a vertical displacement of around 300-500 ft (90-150 m) in between wells. 
The South Baggs-West Side Canal field has three main faults that occur within the 
correlation that include: in the western part, in the eastern part and in the northern part of 









gure 4.22. Interpreted seismic line 1 (Parker and Bortz, 2001) showing the appearance 
faults between well Kerr McGee-Phillips Baggs # 8 and Amoco Unit # 26 indicated by 
lid black lines. The identified fault is the Cherokee Ridge Arch shear fault zone. 
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Figure 4.24. Cross section A-A’ of Parker and Bortz (2001) showing a zone fault that 
occur between wells. The fault is identified as the Cherokee Ridge Arch shear fault zone. 
The location of this cross section is shown in Figure 4.3. 
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The main faults that occur in the western and northern part of the study area 
indicate the Cherokee Ridge Arch shear fault zone and Four Mile Creek shear fault zone. 
The north-south cross section of L-L’ does not show the appearance of faults. 
There are not distinct displacements of faults in this cross section. Even though, Parker 
and Bortz (2001) studies identified that there is a vertical displacement of Four Mile 
Creek shear fault zone on the western part of West Side Canal field (southern part of 
study area). Some small displacements of faulting are observed in cross sections in the 
eastern and northern parts of study area with small-scale vertical displacements (around 
30-70 ft / 9-21 m). All of the seismic faults from Hull (2001) corresponded to interpreted 
faults. The faults in the middle-eastern part of seismic data mostly corresponded to 
interpreted faults of cross sections in middle-western part of the study area.   
Based on stratigraphic correlation, generally the thickness of sandstone intervals 
within the Lewis Shale decreases across the study area from west to east. The 
depositional environment is interpreted using core studies discussed in Chapter 3 and 
gamma ray log responses. The well log signatures across the study area vary, suggesting 
that facies changes occur.  
Based on core studies, the sandstones that built up the main reservoir from the Fox Hills 
Formation and the Upper Lewis Shale of the South Baggs-West Canal field are 
interpreted as deltaic-shallow marine to shoreface environments. Log correlation 







Two kinds of maps were constructed in the study area, structure contour maps and 
isopach maps.  
A structure map depicts the horizontal plan view configuration of a specific 
formation top. The purpose of a structure map is to identify high and low structural relief. 
High structural relief is commonly associated with structural traps. Figures 5.1 and 5.2 
show the structure maps on the top of the Fox Hills and the top of the Lewis Sand No. 15 
by Parker and Bortz (2001). 
An isopach map is a map which shows by means of contour lines the distribution 
and thickness of a specific mapped unit (Bishop, 1960). It illustrates the true stratigraphic 
thickness of a formation. Such maps are used for a number of purposes such as 
depositional environment studies, genetic sand studies, and depositional fairway studies 
(Tearpock, 1990). They can also be used to identify miscorrelations or unidentified faults 
that may thin or thicken the section. Figure 5.3 shows the isopach map from the Fox Hills 
to the Lewis Sand No. 15 interval (Parker and Bortz, 2001). 
 These maps will be compared to seismic maps (time-structure and isochron maps) 
interpreted by Hull (2001) to help interpret of fault compartmentalization. Figure 5.4 








Figure 5.1. Structure contour map on top of Fox Hills Formation. Contour interval is 





Figure 5.2. Structure contour map on top of Lewis Sand No. 15. Contour interval is 100 






Figure 5.3. Isopach map from the top of the Fox Hills Formation to the Lewis Sand No. 















Figure 5.4. Overlap between 3-D seismic area and base map in my study area. The area within the red lines represents the 3-D 
seismic survey area of Hull (2001).
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All logs tops (Appendix 2) were entered into Petra mapping software in order to 
generate both structure contour maps and isopach maps. These maps are constructed on 
well data supplied by 147 wells that penetrated the section of interest. 
For this study, structure maps were constructed using formation tops picked in 
each well by the author. The contoured surface is not always smooth and regular. Faults 
sometimes interrupt contour lines. Faults in this study are shown on contour maps as 
heavy lines; contour lines are offset across fault traces.  
The inferred faults on these structure maps come from the faults observed in cross 
sections. The trace of an inferred fault is a short line. The seismic faults of Hull (2001) 
are shown on separate structure maps. 
To construct an isopach map, the author predicted the most likely geometries for 
the reservoir body for the interpreted depositional environment. The author generated 
these maps using control data from the study area. The external geometry of each sand 
body, as expressed by an isopach map, can provide a clue concerning the depositional 
environment. The only problem that makes it difficult to interpret the depositional 





5.3. Structure Contour Maps 
 
Five structure maps were constructed and generated using Petra software, which 
are the top of the Fox Hills, the top of the Upper Lewis sand, the top of the Middle Lewis 
sand, the top of the Lewis Sand No. 15, and the top of the Upper-Lower Lewis sand. 
Three time structure maps: Lower Lewis, Dad and Upper Lewis/Fox Hills were 
generated by Hull (2001) to compare with the structure contour maps of the Fox Hills, the 
Lewis Sand No. 15, and Middle Lewis sand. 
 
5.3.1. Top of Fox Hills 
 
The structure map on the top of the Fox Hills is illustrated in Figure 5.5. The fault 
trends align in several directions (north-south, northeast-southwest, northwest-southeast, 
and west-east). The main trend of faults that occurs in the study area is dominantly west-
to-east. Faults commonly appear to drop beds down to the northern and western parts of 
the study area. Structural closure is observed in the middle-eastern part of study area, and 
is identified as anticlinal closure. The trend of faults in the structure map, compared to 
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Figure 5.5A. Structure map on the top of the Fox Hills Formation. Contour interval is 50 ft. The area 
within the light red lines shows the outline of the seismic grid of the 3-D seismic survey of Hull (2001). 
The dark red lines are interpreted faults from seismic data.  
Figure 5.6. Time structure map on the top of the Fox Hills sand. 
Fault interpretations are in dark red.  Travel time in ms. Hull (2001).
 
Figure 5.5. Structure map on the top of the Fox Hills Formation. Contour interval is 50 ft. The red solid 
lines are inferred faults. The red dashed lines are less certain fault appearances. 
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5.3.2. Top of Upper Lewis Sand 
 
The structure map on top of the Upper Lewis Sand is illustrated in Figure 5.7. The 
structure map exhibits deepening from east to west and northeast. The relief of this 
structure is similar to the structure map on top of the Fox Hills Formation. Structural 
closure occurs in the middle-eastern part and beds are dropped down to the northern part 
of the area. Fault compartmentalization of this structure map is the same as the structure 
map on the top of the Fox Hills. The time-structure map of the top of the Upper Lewis 
sand in the eastern part of the seismic area shows the similarity of the trend of fault 
direction in the western part of the study area (Figure 5.8). 
 
5.3.3. Top of Middle Lewis Sand (Dad Member) 
 
The structure map on top of the Middle Lewis Sand (Dad member) is illustrated in 
Figure 5.9. The structure contour map shows similar with to previous structure maps (Fox 
Hills and Upper Lewis). The only change in the appearance of structure contours is that 
the structural closure in the middle-northern part of the study area is not clearly shown. 
The trend of faults seems to be the same with previous fault trends. The three main fault 
trends within the structure map include: west-east trending faults in the northern portion 
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Figure 5.7A. Structure map on the top of the Upper Lewis sand. Contour interval is 50 ft. The area 
within the light red lines shows the outline of the seismic grid of the 3-D seismic survey of Hull (2001). 
The dark red lines are interpreted faults from seismic data.  
Figure 5.7. Structure map on the top of the Upper Lewis sand. Contour interval is 50 ft. The red solid 
lines are inferred faults. The red dashed lines are less certain fault appearances. 
Figure 5.8. Time structure map on the top of the Upper Lewis 
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Figure 5.7A. Structure map on the top of the Middle Lewis sand. Contour interval is 50 ft. The area 
within the light red lines shows the outline of the seismic grid of the 3-D seismic survey of Hull (2001). 
The dark red lines are interpreted faults from seismic data.  
Figure 5.9. Structure map on the top of the Middle Lewis sand. Contour interval is 50 ft. The red solid 
lines are inferred faults. The red dashed lines are less certain fault appearances. 
Figure 5.10. Time structure map on the top of the Middle Lewis 
sand (Dad member). Fault interpretations are in dark red.  Travel 
time in ms. Hull (2001). 
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The time structure map on the top of the Middle Lewis Sand (Dad member, 
Figure 5.10) in the eastern part of the seismic area is observed to have similar directions 
with the structure map in the western part of my study area. 
 
5.3.4. Top of The Lewis Sand No. 15 
 
The structure map on the top of the Lewis Sand No. 15 is illustrated in Figure 
5.11. The structure map shows dip to the north. The relief of the structure contour map is 
slightly different from the other structure maps. The structural closure in the middle-
northern part of the study area is not clearly shown. The fault trends have the same 
directions to the other structure maps with dominantly west to east, northwest to 
northeast, and north to south orientations. This is similar to fault trends in the time 
structure map on the Lower Lewis in the eastern part of the seismic area (Figure 5.12).  
 
5.3.5. Top of Upper-Lower Lewis Sand 
 
The structure map on the top of the Upper-Lower Lewis Sand is illustrated in 
Figure 5.13. The structure map has similarity in relief with the structure map of the Lewis 
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Figure 5.11A. Structure map on the top of the Lewis Sand No. 15. Contour interval is 50 ft. The area 
within the light red lines shows the outline of the seismic grid of 3-D survey of Hull (2001). The dark 
red lines are interpreted faults from seismic data.  
Figure 5.11. Structure map on the top of the Lewis Sand No. 15. Contour interval is 50 ft. The red solid 
lines are inferred faults. The red dashed lines are less certain fault appearances. 
Figure 5.12. Time structure map on the top of the Lewis Sand 
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Figure 5.13A. Structure map on the top of the Upper-Lower Lewis sand. Contour interval is 50 ft. The 
area within the light red lines shows the outline of the seismic grid of 3-D seismic survey of Hull 
(2001) The dark red lines are interpreted faults from seismic data
Figure 5.13. Structure map on the top of the Upper-Lower Lewis sand. Contour interval is 50 ft. The 
red solid lines are inferred faults. The red dashed lines are less certain fault appearances. 
Figure 5.14. Time structure map on the top of the Lower Lewis 
sand. Fault interpretations are in dark red.  Travel time in ms. 
Hull (2001). 
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The trends of faults are the same as in the other structure maps. The comparison 
of fault trends with the time structure map is with the Lower Lewis time structure map 
generated by Hull (2001). There is a similarity in fault trends, which are dominantly 
West-East and Northwest-Southeast in the western part of my study area. 
 
5.4. Isopach Maps 
 
For this study, the tops and bases of each formation (shown in Appendix 2) were 
used to generate isopach maps in PETRA. In this study, isopach maps are not the same as 
net sand isopach maps, which represent the total aggregate vertical thickness of porous 
reservoir quality rock present in a particular stratigraphic interval. Isopach maps cover 
four intervals between formation tops (Fox Hills sand, Upper Lewis sand, Middle Lewis 
sand, Lewis Sand No.15, and total thickness of sand from the Fox Hills to the Lewis Sand 
No. 15). 
Isopach maps, which were generated using the tops and bases of sandstone 
intervals, are gross interval thickness maps. Gross interval thickness maps include some 
thin-bedded shales, which occur in each sandstone body. For this study, 5 isopach maps 





5.4.1. Isopach Map of Fox Hills Sand  
 
The Fox Hills sands were deposited above the Upper Lewis sand. The isopach 
map of the Fox Hills sand is generated from total gross thickness of the Fox Hills sand 
from top to base (Figure 5.15). The sandstone thickness varies from 10 to 170 ft.  The 
isopach map shows a north-northwest to south-southeast thinning trend. The thickest part 
of the sandstone interval is observed to the north and northwest.  
The southern parts of the isopach map agree with the isochron map of Hull 
(2001). Figure 5.16 shows a general thinning of the Fox Hills sand to the south.  
 
 
5.4.2. Isopach Map of Upper Lewis Sand 
 
The isopach map of the Upper Lewis sand is generated from the total gross 
thickness of the Upper Lewis sands from top to base as illustrated in Figure 5.17. The 
sandstone thickness varies from 3 to 100 ft.  The sandstone interval shows a northwest to 
southeast thinning trend on the isopach map. The thickest part of the sandstone interval is 



















Figure 5.15. Gross interval isopach map of the Fox Hills Formation. Contour 
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Figure 5.16. Isochron map of the Fox Hills/Upper 
Lewis. Contour interval is 10 ms with annotation every 
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Figure 5.17. Gross interval isopach map of the Upper Lewis sand. Contour 






Figure 5.17. and 5.16 Isopach Map of Upper Lewis Sand 
Figure 5.16. Isochron Map of Fox Hills/Upper Lewis. 




5.4.3. Isopach Map of Middle Lewis Sand 
 
The isopach map of the Middle Lewis sand is illustrated in Figure 5.18. The 
thickness of the sandstone ranges from 0 to 70 ft. There is a change of sandstone 
thickness in the northern and western part of study area. The thinning trend is from 
northwest to southeast on the isopach map. The Middle Lewis isopach map displays a 
similar pattern to the Upper Lewis isopach map. The isochron map that was generated by 
Hull (2001) (Figure 5.19) shows significant changes of sand thickness.  
 
 
5.4.4. Isopach Map of the Lewis Sand No. 15 
 
The isopach map of the Lewis Sand No. 15 is illustrated in Figure 5.20.  The map 
shows significant thickness in the northern part of the study area. The thickness of this 
sand interval varies from 10 to 100 ft.  The thinning trend is from north-northwest to 
south-southeast on the isopach map. Compared to the Lower Lewis isochron (Figure 
5.21), this map shows a significant time thick in the area bounded by the northwest and 
northeast trending faults.  This suggests that during deposition of the Lower Lewis 
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Figure 5.18. Gross interval isopach map of the Middle Lewis sand (Dad member). Contour 








Figure 5.19. Isochron map of the Middle Lewis sand (Dad 
member). Contour interval is 10 ms with annotation every 
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Figure 5.20. Gross interval isopach map of the Lewis Sand No. 15. Contour interval is 5 ft. 
The red lines show the outline of the seismic grid of Hull (2001). 
Figure 5.21. Isochron Map of Lower Lewis Sand includes the 
Lewis Sand No. 15 and Upper-Lower sand. Contour interval is 
10 ms with annotation every 20 ms. X and Y represent isochron 
thicks that may correlate on either side of the fault (dashed 
line). Hull (2001). 
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5.4.5. Isopach Map of Fox Hills to the Lewis Sand No. 15 
 
 The isopach map of the Fox Hills to the Lewis Sand No. 15 represents the total 
gross thickness of the interval from the top of the Fox Hills to the base of the Lewis Sand 
No. 15 (Figure 5.22). The trend of thinning is dominantly from north-northwest to south-
southeast.   The isochron map (Figure 5.23) generated by Hull (2001) from the Lower 
Lewis to the Fox Hills shows a similar pattern with the isopach map of the Fox Hills to 




Previous studies of Landsat imagery interpreted by Bader (1987) indicate the 
surface expression of a right-lateral wrench fault that transects the study area and 
manifests itself on the surface as the Cherokee Ridge Arch (Figure 5.24).  This wrench 
fault is interpreted here to be the western extension of the Cheyenne Belt.  The Cheyenne 
Belt is interpreted by Karlstrom (1998) to be the result of Precambrian sutures.  It has 
been postulated by others (Stone, 1969) that these Precambrian sutures of the Cheyenne 
Belt have been reactivated episodically during the Phanerozoic.   
Within the study area, Bader (1987) asserted that movement along this lineament 
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Figure 5.22. Gross interval isopach map of the top of the Fox Hills sand to the base of  the 






Figure 5.23. Top of the Lower Lewis to the top of the Upper 
Lewis/Fox Hills isochron.  Contour interval is 25 ms with 
annotation every 50 ms. The red arrow line shows the 









igure 5.24. Interpreted Landsat image of the Cherokee Ridge Arch.  Red line represents 







Five structure maps constructed in the study area exhibit deepening from the east 
to west and northeast to southwest of the study area. Overall, fault trends in the study area 
align in several directions (north-south, northeast-southwest, northwest-southeast, and 
west-east). There appears to be two dominant trends of faults across the South Baggs-
West Side Canal field: west-to-east and northeast-to-southwest.  
The study area is identified to be bounded on the southwest and northwest by 
normal faults and on the west and east by the Cherokee Ridge Arch shear fault (Figure 
5.5), which separates the southeastern portion of the Washakie basin from the 
northeastern portion of the Sand Wash basin, and the Four Mile Creek shear fault zone, 
mapped with subsurface and seismic data by Parker and Bortz (2001). 
The study area structure is clearly defined at the top of the Fox Hills formation. 
The feature of structural closure is clearly shown in the Fox Hills structure map (Figure 
5.5). This agrees with the Fox Hills structure map constructed by Parker and Bortz (2001) 
(Figure 5.1). The closure is approximately 200 ft vertically and covers the eastern part of 
the study area. The structural closure is identified as an anticlinal closure. This anticlinal 
closure is apparent down to the Lewis Sand No. 15 (Figure 5.11). 
 This study investigates a relatively small, highly deformed portion of a larger 
wrench fault system.  Determining where the study area lies in relation to previous 
wrench fault work in the area (Bader, 1987) proves to be a significant challenge. 
Furthermore, determining the sense of displacement on the master wrench fault proved to 
be difficult as a result of the scale of this study (Hull, 2001).   
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In the terms of isopach maps, the Lewis Sand No. 15 and the Upper-Lower Lewis 
sand isopach maps compared with the Lower Lewis isochron maps show a significant 
thickness in the northern part of the study area, which is bounded by the northwest and 
northeast trending faults.  This suggests that during deposition of the Lower Lewis 
sediments, faulting was active. By the time of the Middle Lewis deposition (Figures 5.18 
and 5.19), faulting was not as significantly active.  By the time of the Upper Lewis/Fox 
Hills deposition (Figures 5.16 and 5.17), movement on the faults ceased altogether. 
Although movement on faults can be inferred from the isopach compared with the 
isochron maps during Lewis Shale deposition, it does not preclude recurrent movement 
on these same faults during subsequent Laramide compression.  
Isopach maps indicate that stratigraphic intervals in the study area mainly have a 
thinning trend direction from northwest to southeast. This may suggest that the Cherokee 
















Over 150 wells have been drilled within the study area. Of these, 114 wells have 
been drilled to the Cretaceous Lewis Shale or Mesaverde Formation. There are two fields 
within the study area, South Baggs and West Side Canal. The South Baggs field was 
discovered in 1954 with a general location 12N-93W to 91W and the West Side Canal 
field was discovered in 1964 with a general location 12N-91W (Figure 6.1). They are 
mainly gas producers. 
 
6.2. Production Formation 
 
The South Baggs-West Side Canal Gas field has six gas producing intervals in the 
Fort Union Formation (1,020 ft to 1,900 ft depth), seventeen producing intervals in the 
Lance Formation (2,400 ft to 3,200 ft depth), eight producing intervals in the Lewis Shale 
(4,300 to 4,700 ft depth), and one producing interval in the Almond sandstone (5,845 ft 
depth). Figure 6.1 has been divided into more local maps (Figures 6.2, 6.3, 6.4, 6.5, and 



















Figure 6.1. Base map within study area divided into parts (Figures 6.2, 6.3, 6.4, and 6.5) to see the producing formation and the cumulative 
production through 2004 of each well more clearly. Contours represent structure map of the Lewis Sand No. 15 (contour interval is 50 ft). 
Red lines show the outline of the seismic data interpreted by Hull (2001). Colored dots show the amount of gas produced through 2004 in 
MCF (see scale bar). 
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Figure 6.2. Map of part of South Baggs field showing the producing formation and cumulative production through 2004. Contours represent 
structure map of the Lewis Sand No. 15 (contour interval is 50 ft). Red lines represent inferred faults. Production data are from the 
Wyoming Oil and Gas Conservation Commission, 2003. Well number, API number, and cumulative production of these wells are shown in 


















Figure 6.3. Map of part of South Baggs field showing the producing formation and cumulative production through 2004. Contours represent 
structure map of the Lewis Sand No. 15 (contour interval is 50 ft). Red lines represent inferred faults. Production data are from the 
Wyoming Oil and Gas Conservation Commission, 2003. Well number, API number, and cumulative production of these wells are shown in 
Appendix 3. Colored dots follow the key shown in Figure 6.1. CUMOIL value is in BBLS. CUMGAS value is in MCF. 
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Figure 6.4. Map of part of South Baggs field showing the producing formation and cumulative production through 2004. Contours represent 
structure map of the Lewis Sand No. 15 (contour interval is 50 ft). Red lines represent inferred faults. Production data are from the 
Wyoming Oil and Gas Conservation Commission, 2003. Well number, API number, and cumulative production of these wells are shown in 






















































































































































































































Figure 6.5. Map of part of South Baggs field showing the ation and cumulative production through 2004. Contours 
represent structure map of the Lewis Sand No. 15 (contour interval is 50 ft). Red lines represent inferred faults. Production data are from 
the Wyoming Oil and Gas Conservation Commission, 2003. Well number, API number, and cumulative production of these wells are 









































































































































































































































Figure 6.6. Map of part of W
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est Side Canal field showing the producing formation and cumulative production through 2004. Contours 
represent structure map of the Lewis Sand No. 15 (contour interval is 50 ft). Red lines represent inferred faults. Production data are from the 
Wyoming Oil and Gas Conservation Commission, 2003. Well number, API number, and cumulative production of these wells are shown in 
Appendix 3. Colored dots follow the key shown in Figure 6.1. CUMOIL value is in BBLS. CUMGAS value is in MCF. 
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in each formation in each well to make them more clear. The cumulative production 
through 2004 and producing formation are shown in Appendix 3. 
 
6.3. Production Compartments 
 
Two different cumulative production maps, Lewis (Figures 6.7 and 6.8) and other 
formations (Wasatch, Fort Union, Fox Hills, and Mesaverde intervals) (Figures 6.9 and 
6.10), were generated based on seismic faults (Hull, 2001) and inferred faults to visualize 
fault compartmentalization. The structure map on the top of the Lewis Sand No. 15 
shows the structural closure in the eastern part of the study area. The isopach map of the 
Lewis Shale (previous chapter) shows that the thickest part of the sand intervals occurs in 
the structural closure.  
Bubble maps (Figures 6.11 and 6.12) and production contour maps (Figures 6.13 
and 6.14) show that the average cumulative gas production through 2004 is high within 
structural closure, 2,000,000 - 4,000,000 MCF, approximately. The cumulative 
production of oil is shown in Figures 6.15 and 6.16. These maps show that structural 
closure is the better place to accumulate hydrocarbons in the study area. 
The shallower reservoirs-Lower Wasatch, Fort Union, Lance, and Fox Hills- are 
productive within the study area (Figures 6.7 and 6.8). Minor gas reserves are found in 
the lower Wasatch sands that dominantly accumulate in the western and northern part of 
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Figure 6.7. Producing wells in the  Wasatch (yellow circles), Fort Union (blue circles), Fox Hills (orange circles), and 
Mesaverde (red-purple circles) in the South Baggs-West Side Canal field. Contours represent structure map on top of the Lewis 
Sand No. 15  (contour interval is 50 ft). Red lines  represent inferred faults. Scale bar represents contour interval in ft. Data 










Figure 6.8. Producing wells in the  Wasatch (yellow circles), Fort Union (blue circles), Fox Hills (orange circles), and 
Mesaverde (red-purple circles) in the South Baggs-West Side Canal field. Contours represent structure map on top of the 
Lewis Sand No. 15  (contour interval is 50 ft). Dark red lines represent seismic faults of Hull (2001). Scale bar represents 
contour interval in ft. Data obtained from the Wyoming Oil and Gas Conservation Commission (2003).  
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Figure 6.9.  Producing wells in the Lewis Shale indicated by green circles in the South Baggs-West Side Canal field. Contours 
represent structure map on top of the Lewis Sand No. 15  (contour interval is 50 ft). Red lines represent inferred faults. Scale bar 
represents contour interval in ft. Data obtained from the Wyoming Oil and Gas Conservation Commission (2003).  
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Figure 6.10. Producing wells in the Lewis Shale indicated by green circles in the South Baggs-West Side Canal field. 
Contours represent structure map on top of the Lewis Sand No. 15  (contour interval is 50 ft). Dark red lines represent seismic 
faults of Hull (2001). Scale bar represents contour interval in ft. Data obtained from the Wyoming Oil and Gas Conservation 
Commission (2003).  
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Figure 6.12. Cumulative gas production through 2004 within wells in the in the South Baggs-West Side Canal field. Contours 
represent structure map on top of the Lewis Sand No. 15  (contour interval is 50 ft). Dark red lines represent seismic faults of 
Hull (2001). Scale bar is cumulative gas production in MCF through 2004. Data obtained from the Wyoming Oil and Gas 
Conservation Commission (2004).  
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Figure 6.11. Cumulative gas production through 2004 within wells in the in the South Baggs-West Side Canal field. Contours 
represent structure map on top of the Lewis Sand No. 15  (contour interval is 50 ft). Red lines represent inferred faults. Black 
lines show the compartments of production data based on trap controls. Square I is controlled by faults traps. Square II is 
controlled by structural closure traps, and square III is controlled by stratigraphic traps. Scale bar is cumulative gas production 
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Figure 6.13. Contour map of cumulative gas production through 2004 in the South Baggs-West Side Canal field. Contour 
interval is 20000 MCF. Red lines  represent inferred faults. Data obtained from the Wyoming Oil and Gas Conservation 







Figure 6.14. Contour map of cumulative gas production through 2004 in the South Baggs-West Side Canal field. Contour 
interval is 200000 MCF. Dark red lines represent seismic faults of Hull (2001). Data obtained from the Wyoming Oil and Gas 
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Figure 6.16. Contour map of cumulative oil production through 2004 in the South Baggs-West Side Canal field. Contour 
interval is 750 BBLS. Dark red lines represent seismic faults of Hull (2001). Data obtained from the Wyoming Oil and Gas 
Conservation Commission (2004).  
 
Figure 6.15. Contour map of cumulative oil production through 2004 in the South Baggs-West Side Canal field. Contour 
interval is 750 BBLS. Red lines  represent inferred faults. Data obtained from the Wyoming Oil and Gas Conservation 
Commission (2004).  
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within the West Side Canal closure (Figure 6.7), where the trap is the regional eastward 
pinch out of individual sands along the southeastern margin of the study area.  
In terms of hydrocarbon traps, there are three different interpretations based on the 
structural compartmentalization (Figures 6.11 and 6.12). The producing wells in the 
western part of the study area occur in fault traps. The structural closure in the eastern 
part of the study area indicates that gas and oil production accumulates dominantly in this 
area. Stratigraphic traps are identified in the southeastern part of the study area. This is 
information based on the cross sections of Cronoble (1969). 
Figures 6.17 and 6.18 show production history information. Cumulative production 
(through January, 2004) of the South Baggs gas field is approximately 47,668 BBLS of 
oil and 57,177,766 MCF of gas (Figure 6.17), and cumulative gas production (through 
January, 2004) of the West Canal field is approximately 3,047 BBLS of oil and 
162,678,487 of gas (Figure 6.18) (Petroleum Information Corporation and the Wyoming 
Oil and Gas Conservation Commission, 2004) (Table 6.1).  Well name versus cumulative 
production rates is shown in Appendix 3. 
 
6.4.  Discussion 
 
Production is now continuous from South Baggs to West Side Canal, Pole Gulch, 
Sand Hills, and Four Mile Creek fields. The “Greater” South Baggs- West Side Canal  
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Figure 6.17. Graph of annual gas and oil production in Mcf and Bbls from 1979 to 
January 2004 in the South Baggs field.  Data were obtained from the Wyoming Oil and 













Figure 6.18. Graph of annual gas and oil production in Mcf and Bbls from 1979 to 
January 2004 in the West Side Canal field.  Data were obtained from the Wyoming Oil 










area has produced about 251 billion cubic feet of gas prior to 2004 (Table 6.1), about 
75% of which came from the West Side Canal closure. Estimated remaining reserves are 
131 billion cubic ft (Petroleum Information Corporation and the Wyoming Oil and Gas 
Conservation Commission, 2004).   
Production compartments suggest that the study area is a structurally trapped 
accumulation bounded by faults in the western part, structural closure in the eastern part, 
and stratigraphic traps in the southeastern part.  
Faults may have had a significant influence on production. Almost all of the wells 
in the South Baggs field are bounded by faults and structural closure (Figures 6.2, 6.3, 
6.4, 6.5, 6.6). The South Baggs-West Side Canal field was conceived and drilled as a 
structural prospect. A production contour map shows an area where increased cumulative 
production occurs in the structural closure (Figures 6.11, 6.12, 6.13, and 6.14). Inferred 
and seismic faults within wells are one of the major large-scale discontinuities that are 
found in almost all intervals in the study area, and they can easily be seen on cross 
sections and structure maps, particularly in the western and northern parts of the study 
area. Figures 6.19 and 6.20 show the annual production of gas from the Lewis Shale from 
1969 through 2004. 
The Lewis Shale is dominant formation that is productive in the study area. The 
values of the Lewis production within structural closure are high. The wells with 
production are in close proximity to faults interpreted with the Lewis Shale intervals.   
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Table 6.1. Oil and gas production from the “Greater” South Baggs-West Side Canal area 
through January 2004. 
 
Fields Cumulative Current Rate 
Colorado Fields 
 
MCF BO BW MCFD 
Pole Gulch 8,738,452 6,403 88 276 
Four Mile Creek 364,402 323 327 121 
West Side Canal 21,206,559 54,537 124,926 2,329 
Sand Hills 1,517,300 3,682 5,229 245 
Wyoming Fields 
 
    
West Side Canal 162,678,487 3,047 454,469 6,468 



















Figure 6.19. Graph of annual gas and oil production in Mcf and Bbls from 1979 to 
January 2004 in the Lewis sand of the South Baggs field.  Data were obtained from the 













Figure 6.20. Graph of annual gas and oil production in Mcf and Bbls from 1979 to 
January 2004 in the Lewis sand of the West Side Canal field.  Data were obtained from 









Furthermore, areas of production within Lewis intervals are located within the 
relative thicks of the Lower Lewis and the Middle sandy members, indicating that faults 
within structural closure may have had a significant influence on production from the 
Lewis Shale in the study area.   
Previous studies (Parker and Bortz, 2000) stated that the central part of the closure 
is depressed by the presence of thick, shallow, low-velocity, gas-bearing reservoirs. 
Subsequent drilling and seismic surveys have confirmed the existence of a large closed 
structure at this field. The shallower reservoirs – the Lower Wasatch, Fort Union, and 
Fox Hills – are productive primarily within and outside of the structural closure.  Gas 
production from the deeper Lewis sand reservoirs occurs not only within the area of 

















This study constructed a grid of cross sections integrated with 3-D seismic data 
from Hull (2001) to identify structural compartmentalization in the South Baggs-West 
Side Canal fields, Wyoming. The approach of this study was to interpret core data, 
construct structural and stratigraphic cross sections from well logs, and generate structure 
maps and isopach maps to integrate with production data.  
The following conclusions are drawn from this study: 
1. Core studies in the Lance Formation, Fox Hills Formation, and Lewis Shale were 
used to interpret the depositional environment in the study area. Based on the core 
descriptions and log comparison, the depositional environment in the study area is 
interpreted as fluvial influenced shallow-marine.  
2. The grid of well log cross sections identified the structural complexity and 
stratigraphic framework within the study area. This grid of cross sections was 
integrated with 3-D seismic data to help identify the faults. Within the study area, the 
beds dominantly dip to the west and north. The study area has several main fault 
trends which include: west-east trending faults in the northern portion of the study 
area, and northwest, northeast, north-south trending faults in the eastern half of the 
study area. The main faults that occur in the study area are dominantly west-to-east, 
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which is related to the Cherokee Ridge Arch shear fault zone, a possible wrench fault. 
Flower structures within the 3-D seismic data set provide evidence of wrench faulting 
(Hull, 2001). 
3. Isopach maps integrated with isochron maps of Hull (2001) show that the Lower 
Lewis and the Middle Lewis show a thinning in the western and southeastern parts of 
the study area that is bounded by faults and structural closure, suggesting that during 
the deposition of Lower Lewis sediments, this area had tectonic activity.   
4. In terms of production data, the faults may have had a significant influence on 
production. Almost all of the wells in the South Baggs field are bounded by faults and 
structural closure. The shallower reservoirs – the Lower Wasatch, Fort Union, Lance, 
and Fox Hills – are productive primarily within the structural closure.  Gas production 
from the deeper Lewis sand reservoirs occurs not only within the area of structural 
closure but also outside, where there are stratigraphic traps in the area. The 
production data is divided into three compartments based on the controls on 
hydrocarbon trap formation. In the western part of the study area, production is 
related to the fault control. In the eastern part of the study area, production 
accumulated in an anticlinal closure, and in the southeastern part of the study area, 
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